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FOREWORD 


The  Mid-America  Vocational  Curriculum  Consortium  (MAVCC)  was  or^^nized  for  the 
purpose  of  developing  instructional  material  .for  the  twejve  nniember  states.  Priorities  for* 
developing  MAVijpC  material  are  determined  annually  based  on  the  needs  as  identified 
by  all  member  states.  One  of  the  first  priprities  identified  was  small  engine  repair.  TJfiis 
publication  is  a  part  orf  a,  project  designed  to  provide  the  tpeede'ci  instructional  materiar 
for  small  pngirie~repair  programs.  '  •  , 

t  J\\e  success  of  this  publication  is  due,  in  large  part,  to^hex:apat)ilit|es  oithe  personnel  ' 
Jwho  worked  with  its  "development.  Jim  Hein  and  Mike  Bundy,  the  tecFihic^l  writers,  have 
namenDus.  years  of  industry  ^  well  as  teaching  experiendfe.  Assisting  thenn  jn  their  efforts^ 
were  representatives  of  each  of*  the  member  states  who  hgpught  with  them  technicin 
expertise  and  the  experience  related  to  the  classijoom  and  to  the  trade.  To  assure^that 
the  materials  would  parallet, the  industry  environment  and  be  accepted  as  a  trarlsportable 
basic  -te^cJiing  tool,  organizations,  afrid  industry  representives  were  involved  in  the 
developmental  phases  of  the  manual.  An  appreciation  i6  extended  to  them  for  thteir  valuable 
contributions  to  the  manyal.  * 

This  publication  is  designed  to  assist  teachers  in  improving  instruction.  As  these' 
T  publications  are  used,  it  is;  hoped  that  ^the  student  performance' vyiil  improve  and  thcit 
students  will  be  better  able  to  assume  a  role  in  their  chosen  oQcupatioa,  small  engine 
and  motorcycle  repair. 

Jnstructional  materials  in  this  publication  are  written  in  terms  of  student  performance 
using  measurable  objectives,  This  is  an  innovative  approach'to  teaching  that  accents  and 
augmen1»v,.the  teaching/learning  process.  Criterion  refereypced  evalu^ion  instruments  are 
provided  for  uniform  measurement  of  student  progress.  In  addition  to  evaluating  recall 
information,  teafchers  ar^encouraged  to  evaluate  the  other 'arefts  including  process  and 
product  as  indicated  at  the  end  of  each  instructional  unit.  ■     ,  , 

r'  .      .  ■ 

It  is  the  sincerfe  belief  of  the  MAVCC  personnel  and  all  those  mennbers  who  served 
on  the  committees  that  this  publication  will  alloW  the  students  to  become  better  prepared 
and  more  effective  mem'bers  of  the,  work  force*  .    >  . 


\ 


Don  Eshelby,  Chairman  ^  * 
Board  of  ♦Directors 
Mid-America  Vocational 

Curr'iculum  Consortium 


'     •      '  PREFACE 

For  many  year's  tk<J5e^.responsible  for  teaching  small  engine  repair  have  felt  a  neejd  * 
for- instructional  rrrgterials^to  u5e  in  tffis  area.  A  team  of  teachers^  industry  ry)resentative's 
and  tcade  afd  industrial  Mucationrst|Tf  members  accepted  this  challenge.and  have  produced 
marxuats  whR:h  will  meet  the  needs  of  many  typ«s  of  courses  where  «tijdents  are  Expected  . 
to  become  proficient  in  the  area  of  small  engine  repair.  Motorcygle* Repair  is  designed  . 
to  supplement  the  MAVCC  Comprehensive  Small  Engine  Repair  publication  by  CQvering. 
in  ^detail  all  aspfects  of  motorcycle  mechanics  r)ot  included  in  ^general  ertgine  reftair  or 
the  repair  of  other  small  e^ngines/'        ^  ^  ^     '  ■ 

•  ln€|tructfonal  material  in  this  iJublication  is  wntfsQ  in  terms  of -stwdent  performa^nce 
using  measurable  objectives.  This  is  an  innovative  approach  to  teaching,  that  accents  and 
augments  the  teaching-learning  process.  Criterion  ^referfnced  evaluation  instruments  are 
provided  foi;  a- uniform  measurement  of  ^student  pcogTess.  In  addition  to  evaluating^recall  * 
information,  teachers  are  encouraged  to' .evaluate  the  other  areas  including  process  and 
product  as  indicated  at  the  end  of  each  instrUcti'onal  unit. 

Every  effort  has  been  made  to  make  this  publication  feasic,  readable  and  by  all  nr^^ans 
^,><jsable.   Three  vital  parts  of  'instruction  have  been  intentiorially  omitted  from  this 
publicatioh.  motivation,  0ersonalization  and  localization.  These^  areas-  are  left,  to  the 
individual  instructors  and  the  instructors  should  capitalize  cfn  them.  Only  then  will  this 
publication  really  become  a  vital  pa^  of  the  teachincj-learning  process.  * 


Ann  Benson 
Executive  Director 
— Mifl'America  Vocational 

Curriculum  Consortium 
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Instrudfional*  Units 


USE  OF  THIS:  PU81ICATI0N- 


r 


f 


•  The  Motorcycli'  Repair  curricu^um  fncludes  ten  ar^al.  Each  area  consists  of  one  or 
more  units  of  instruction.  Eafch  instructional,  unit  inclucfeV  some  oV  all  pf  Vie'  basic 
components  oTf  a  unU  of  Jnstructioa:  perfornriance  o^ectives,  suggested  activities  for  t^aj^K 
and  students,  information  sheets,  assignment  sheets,  job.sfte^ts,  visual  aids,  tiwts^^B 
answers  to'  the  test.  Units  are  planned  for  mote. than  one  lesson  or'class  period  of 
instruction.      *      '  '  '  •  >   ^  .  -         ^ .     *  ' 


Careftri  study  of  each  instructionar  unit  by* the  teacher  will  help  him  determine: 


A. 


D. 

Objectives" 


The  amount  of  material  tfc^'at  can  be  covered  in  each  class  period. 

The  skills  which  must  ^  demonsltated.  \  ^ 

1.       Supplies  needed  ^  ^   *  . 

^  2.    '    Equipment  needed  '   *  - 

2%      Amount  of  practice  needed  •  ♦ 

4.^  •  ^Amount  of  class  time  needed  for  demonstraji£)ns 
Supplementary  materials  such  as  pamphlets  and  filmstrips  that  must  be  ord.ered. , 
Resource  people  that  must  be  contacted.  / 


'  Each  un4t  of  instructfon  is  based  on  performaVice  objectives.  These  objectives  state 
the*  goals  of  the  tourse  thus  providing^  sense  of  direction  and*  accomptish«1ent  for  the 
student.*'  '         /  ' 


Performance  objectives  are  stated  in  4wo  forms:  unit  objectives,  ^tatin^  the  subject 
matter  lo  be  covered  ia  a  ui^it  bf  instru^ion  and  specific  objectives,-  stating  the  student 

reach  the 


performance  necessary  to  reacr 


unit  objective. 


sAtfnc 


Since  the  objectives  of  the  unit  provide  direction  for  the  teaching-le^ltlTng  process,^ 
it^is  important  for  the  teacher  and  students  to  have  a  cofnmon  understanding  of  the  intent 
o'f  the  objfectives^  limited  number  of  performance  terms  have  been^used  rn  the  objectives 
for  this  curriculum  to  assist  in  promoting  the  effectiveness  of  the'communication  among 
al^  irydividljals  u^g  the  materials. r  ,    .  v 

i 

Following  is  a  list  of  perforhnance  terms  and  their  synonyms  which  may  have  been 
used  in  this  material:  "        -  .  - 


Name 
Label 
\  List  in  writing 
\Li^  orally'* 
Letter  ^ 
F^ecord 
R^piat 
GiVe 

'  \ 

\ 


Identify 

Select' 

Mark 

Point  out 
Pick  out 
Choose 
-^*cate 


Describe 
Define 

Discuss  in  writing 
Discuss  orally 
Irhterpret 
T-ell  ftow  " 
Tell  what  ' 
Explain 


Order 
Arrange  . 
*  Sequence 
List  J n  order 
Classify 
Divide 
Isolate 
Sort 


[distinguish  . 
Discriminate 


Demonstrate      ^  . 
Shpw  your  work 
'  SHbw  procedure 
Perform  an  ^periment 
Perform  the  steps 

•  Operate 
Remove 
Replace 
Turn  off /on 

•  (Dis)  assemble 
^  (Di?) .connect 


Additional  Terms  Used 
Evaluate 
Compjete      /  ' 
Analyze 

Calculate  "    ;       '  • 

Estimate  ' 

t>lan 

Observe  •  ' 

Compare 

Determine 

.perform  ; 


Construct 

,  Draw  * 

'"Make 
Build 
Design  • 
Formulate 
Reproduce 
Tjpnscribe 
Reduce 
1  ncreas^ 
Rgure* 


Prepare 
Make 
Read 
.Tell 
Teach 
Converse 
Lead 
State 
.Write  - 


Reading  qf  the  objectives  by  the  student  should  be  follovyed  by  a. class- discussion 
'to  answer  any  questions  concerning  performance  requirements  for  each  ^nstructioncil  unit. 

_  Teachers  should  feel  free  to  add  objectives  whi<;h**wrll  fit^the  matehal  to  the. needs 
of  his  students  arud  community.  Whe 
supply  the  needed  information,  ass) 

*  Suggg^ed  Activities 


vyufjc^  LI  w  CO    vviiiyii    will    ijL^iic    iiiuLc;iiui  li  i  c  «.i  i^^uii? 

hen  a  teacher  adds^objectfves,  he  should  remember  to^ 
signment'  and/or  jpb  sheets,  and  criterion  tests. 


Each  unit*of  instruction  has  a  suggested  activities  sheet  outlining  stepcs  to  follow 
in  accomplish specific  objectives.' The  dkjtivities  are  listed  according  to  whether  they 
are  the  responsibility  of  the  instructor  or^  the  student. 

'  / 
Instructor^  D\jties  of  the  instructor  will  vary  according  to  the  particular  unit;  however, 
'   for  best  use  oAthe  material  they  should  include  the  following:  provide  students  with 
.  objective  sheet,   information   sheet,  assignment  sheets,  afflH4«^  sheets; ,  preview 
Jifmstrips,  make  transparencies,  and  arrange  for  resource  nr)aWia1s  and  people;  discuss 
.unit  and  specjific  objectives  3nd  information  sheet;  give  test.  Teachers  are  encouraged 
^      to  use  ^l<y  additional  instructional  activities  and'teaching  methods  to  aid  students 
in  accomplishing  the  objectives. 

♦  Students :  .  Student  activities  are  listed  which  will  help  t^  stud^ent  .to^  achieve  the 
*  objectives  foi^  the  unit.  -  ,      '  •  ,     '  -     ,  \ 
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Informatioji  Sheets  '  .      «  •  *  * 

Inforlfiation  sheets  provide' content  essential  for  meeting  the  cognitive  (knowledge), 
objectives  bf  the  unit.  The  teacher, will  find  that  information^siheets  serve  as  an  excellent 
guide  for  presenting  ^he  background  knoWledge. necessary  to  develop  the  skilJs  speSffied 
in  the  uuit  objective.        *  •  ♦        ^  ^, 

Students  sh'oul(;!  read  the  information  sheets  before, the'  information's  discussed  in 
•flass.  Students  may  take^additionaPnotes  on  .the^information  sheets.. 

'  /         .     /  *^     ♦     .     '  ^  ' 

Transparency  Masters     ,      ^  '  '  ,       ♦       ,     J    '  ^  \  ^ 

.  ^  Tr^ansparency  masters  provide  in  format  tonkin  a  spe6ial  way.  The  students  may  see 
as  well  as  ,hear  the  material  being  presented,  th^k  rek^f^rcipfl  the  learning  process. 
Transparencies  may  present  Qew  information  or  they^may\reinforce  inform&tion^presisnted 
in  the  information  sheets.  They  are  partPcularly  effective  %hen  identification  is  necessary. 

Transparencies  should  be  made  and  placed  in^,the  noteboolc  where 'they* will  be 
immediately  available  for  use.  Transparenjcies  direct  the. class's  attention  to  the  topic  of 
dfscussioh.  They^  sh.ould  be  left  -on  Ihe^screen  only  when  torpics  shown  are  under  discussion. 

Job  Sheets  *        ,    '        -  ♦  ^  / 

Job  sheets  are  an  important  ^segment  of  each  uni-t.  The  instructor  should  be  able 
to  and  ln  most  situations  should  demonstrate  the  s^kills  ©utlined^in  the  job  sheets. 
Procedures  outlined  in  the  job  sheets  giVe  direction  to  the  skill  being  taught  and  allow 
both  student  and  teacher:. to  choc's' student  progress  toward  ttie  accomplishment^f  the. 
skill.  Job  sheets  provide  a  ready  outline  fof^a  student  to  foljow  if  heUias  missed  a 
demonstration.  Job  sheets  also  fuVmsh  .poteptiaL  emplgyers  with  a  pictgre  of  the  skills 
being'taught  ^nd  the  performances  he  might  reasonably  expeCt  from  a  person  who  has< 
haci  this  training.  '         .  .  ^ 

Assignment  Sheets  \        ^      •  ^   "  ■  v 

Assignment  sheets  give  direction  to  stady  and  furnish^  practice  for  paper  and  pencil  i 
activities  to  develop  the  knowledges  which^^^^re  nec^sary  prerequisites  to  skill  development. 
These  may  be  given  -to  the  student  for  completion  in  class  or  used  fdrfhom^work 
assignments.  Answer  sheets  are  provided  which  may  be  used  by  the  student,and/or  teacher 
for  checking  student  progress.  . 

Test  and  Evaluation  •      .         ,  •  .  * 

Paper-pencil  and  performance  tests  have*  bfeen  coQStructed  ^o  measure  student 
achievement  of  each  objective  listed  in  the  unit  of  instruction.  Individual  test  items  may  , 
_be  pulie'd  out  and  used  as  a  short  t^st  .to  deterrpine  student  achievement  of  a  particular 
objective.  This  kind ^ of  testing  may'  be  used  as  a  daily  quiz  and  wiH  help  the  teacher 
sppt^  difficulties' being  encountered  by  students  in  their  efforts  to  accomplish  the  unit 
objectjve.  Test  itenis  for  objectives  added  by  the  teacher  shpuld  be  constructed  and  added 
to  the  test.  ;        -  ^  ' 

Test  Answers  *     *    ,      *  -  ' 

 :  r.  •   #  * 

Test  answers  are  provided  f^r  each  unit.  These  may  be  used  by  the  teacher  and/or 
student  for  checking  student  achievemegt  of  the  objectives,  f 


M0TOj\CYCL|}fl€PA!R  ' 


JOB  TRAINING:  What  the 
ker  Should  Be 
(Psychbmotpr) 


INStRydTIOISlAt  At^LYSIS*  \  ^ 

R^LXtED  INBORMATION:  What 


Worker  Should  Be  At)le  to  Dp' \       \  1  -  j^i  -  r  /^hp  Wgjifer  Should  Know 

.  :^'lvV7         ^    Tcbgnitive)  *  '  •  • 


^   •  —  SECTION  A -BRAICE' SYSTEMS  '  .  ' 

'    UNIT  I'-M^CHANrCAL  DRUM  AND  SHOE  BRAKE  SYSTEMS  \ 


1, 


IflertttfYp^arts  of  drum  and 


bra1<6  ^stei 


2.  *  identify  types  of^shoe  btake 

systems  f 

3.  Distinguish  bptweea  the, types 
of  brake  systems 


4.-'    Disassemble,     inspect,    .and  *  ^  *  ^ 

ceassemble  S'  dfu  m  and  ^hoe      " '     ^  w 
brake  unit           '                           v  .  ^  ,     •  . 

UNIT  II -HYDRAULIC  DISC  BRAKE  SYSTEMS  . 


5. 
6. 


Remove,  disassemble,^spect 
reassen^ble;    and  .  repface  ar 

-master  cylinder  arid  a  brake  * 

-caliper 

Bleed     a    hydraulic  brake 
system 

■* 

Inspect  a  brake  disc 


1/      List  the  advantages  of  tbe 
hydraulic  disc         '  ^  * 

2.       Identify  the  parts 

,i       Describe  the  operation  of  the^ 
master 'cylinder    and  -  brake 
*"  *  caliper 

I 


SECTION  .B--CLUTCHES     1  •     -  .  , 

UNIT  l-CENTRIFUGAL  CLUT^BES- 

^  1.       Identify      parts    *of  ^  the- 

centrifug'al  clutch 

...  *  \  .  .  .  , 

^2,  '    Cist  the  types  of  centrifugal 
clutch  weights     '      '  '  ^ 

*  3.      , Discuss  the  operation  of  a 

,  ^    '        ^  ^  centrifugal  clutch  . 


JOB  tRAINIJMG.:  What  the  Worker^ 
Should  Be  Able  to  Do         '    >  - 
iPsychomotor).'  '  *  ,  '  ^ 


.RtlAtED  INFORMATi'QN:  What  the. 
Worker  ShoiTld  Know  •  * 

(Cognitive)  , 

9:  ^  Remove  and  disassenribje  9 
.  .V      \-centrifugar  clutch  ♦  ^ 

<  6.       .Inspect  and  measjjre  the  parts 
'      of  centrifygal  clutch' 


7.       Reassemble    and    replace  a 
^ceKtrifugal  clutch 


8.       Adjust  a  centrifugal  cl 
'UNIT  ll-MULTIPLATE  ClUTCHE'S  ' 


1'.  *     Identify,  ^  parts    .of**  Jthe 
'  mgltipjate  clutch  . 

2*  Arrange  in  order  the  steps  in 
V  the  operation  of  a  multiplate* 

clutch 

3.     ,  Select  the  .  causes  of  cjutch 
failure 


4. 

5. 

6. 


Remove'  al^d  ^dis^ssembl^^ 
^muttiplate  clutch 

Inspect  clutch  parts  •  •  ' 

Reassemble  and  *  fnstall  a 
multiplate  clutch  • 

Adjust  a  clutch 


UNIT.  lU-AUTOMOTIVE  SINGLE  PLATE  CLUTCHES 


1.'     •Identify    the  mparts'  of  the 
automotive' single  platef^  clutch 

!'2.       Arrartge  the  steps  of  operation 
Jor.  a  sjngle  plate  clutch 

3.       Select     causes     of  clutch 
malfunption^     .  ♦ 


Remove,  disassemble,  inspect, 
and  reinstall  a  stngle  plate 
clutch 


JOB'TRAINING:  What  the  Worker  %   REtATED  INFORMATION:  What  the  , 

Should  Be  Able  to  Do  '    *        .  *  Worker  Should  Know  ^ 

,  ^(Psychomotor)  •         *  Ijdognitive) 

•  *■  *  ■*  ^ 

SECTION  C--CQNSTANT  MESH  TRANSMISSIONS 
,*     UNfT  l-COMSTANT  MESH  DESIGN 


0        '   .       '  ,1.       Identify  parts  of  the-€onstant 

'    •  \j    ^     .  •  -  mesh  transmission 

2.  Select  types  of  transmission 

'  ^  ;  gears  and  snifter  mechanisms 

«  • 

c        ♦  '   \  .  _  3.  Ljst  the  major  parts  of  a  drum 

»    ^  '       ^  ^    ~       ....    ..  ^  shffter  mec-hanism  -  —   

^  4.      .Selectw  major    parts    of  -a 

,   camplate*  and  shift  quadrant 

'    ^  ^  shifter  mechanism  ^ 

k  ■  « 

,  .        ./  •      '  '  5.       List  the  major  parts  of  the  ball 

lock  shifter*  mechanism 

L#iJT  II -CONSTANT  MESH  OPERATION  - 
'  "  *^  •  ' 

'  1.  '    Djstrnguish  between  ^the  two 
gear  shift  patterns 

^        ^       ^  2.       itlatch  shifter  mechanisms  to 

.  ^    ^ .      '      •  '  '  operations 

^  3. Trace  power  flow  through  the 

"  '     ^  >  ,  operation 

f 

4.       Calculfte  gear  ratios 

'     '  ^  ,        UNIT  .IIJ  -CONSTANT  MESH  SERVICE    \  • 

1.  '  Select  causes  of 'transmission 
.     .  malfunctions  # 

2.  Identify  crankcase  designs 

3.       Remove   and,  disassemble  a 


constant  mesh  transmission*  •  ^ 


4.       Inspect,    reassemble,  in*stall, 
•   and  adjust  a  constant  mesh^ 
transmission 


S^CTrON  D--FINAL  DRIVES 
UNIT  l-CHAIN  AND  SPROCKEt  FINAL  DRIVES 

\  ^  1.     ♦  Identify    conoporlents  ^of  (^y^ 

]  chain  and  sprocket  final  drive 

,   ,  '  ^       ,    2.       List  the  purposes  of  a  rear  hub  . 

% '  'damper 


JOB  TRAINING:  What  the  Wqrker. 
Shotild  Be  Able  to  Do 
(Psyehomotor)  , 


ERLC 


5. 
6. 

8, 


4. 

5. 
6. 
7. 


5. 
6. 


RELATED  INFORMATiaN:  What  the 
Worker  Should  Know 
(Cognitive) 

3.   ^   Describe  the  constructidp  and 
'sizing  of  a /oiler  type  chain 

•  4.       Select  causes   of  premature 
chain  and  sprocket  wear 


Inspeqt  and^nrie^sure  ChafolaBd^  ^-t^^^^ 
sprockets      '  ^ 

Adjust    chain  'tension  ^and 
alignrnent  ^ 

Clean  and  lubricate  chain 


Check  wheel 
alignmer 


tracking 


UNIT  II--SHAFT  FINAL  DRIVES 

^1.       fdentify  nnajer  cdtnponents  * 


2. 
3. 


Match  compone;pts 
functions 


*to 


Distinguish  between  correct, 
forward,  'and  rearvyard.  gear 
teeth  'patterns.  * 


Remove,  disassemble/  and  ^ 
inspect  final  drive  unit 

Rea^emble  and  adjust  final 
djme  unit 

Remove    and    inspect  drive 
shaft  . 

Install  drive  -shaft  ^nd  final 
drive  unit 


.     SECTION  E-SUSPENSION 
UNIT  l-WHEEL  LACING  AND  TRUING  > 


1.  Identify  the/nner  spoke  and 
outer  spoke 

2.  Identify  cross  spoke  patterns 


Remove  and  replace  a^  rim 
Lace  -a^  wheel      •  | 
True  a  wheel 
Replace  spokes  * 
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XVIII 


JOB.TRAIJVJIMG:  What  the.  Worker      -  RELATED  IWEORMATlON:  What- the 

Should  Be  Able  to  Do  Worker  Shoulcf^Know  .  _ 

(Psychomotor).  -ff    -^v       '     tGognitivel ,  . 

yjlij  IJ  -WHEEll,  BEAR WGS,"^XLES,  AND  BALANQING  * 


[■ 


1.  Identify  tvpes  of  wheel  ifearings 

2.  , Match  ^ypeS  to  construction 

characteristics 


4. 


6. 
7 


Service   wheel   bearirtjp  and  .  . 
related  parts  ^ .  f      '  '  ' 

-•^    ^    ;-      •:  J 

Static  b9lance  a  j/vhee4  ♦  '       ,  < 

♦  ^    .  UNIT  ill-FRONt  FORKS  ANQ  STEERING  ST^!, 
^    *  1/  Identify 


1. 

2. 
3. 

4- 


Identify,  the  laarts  of  the 
telescoping  hydraulic  forks 


1 

4 


Change  the  hydraulic  fluid  in 
the  forks 

Disassemble,  inspect,  apd 
reassemble  the  4^'6SCoping 
hydraulic  fork 


Identify  the  part^  of  the 
steering  stem  assembly 

Distinguish  between  a  single 
dampening  system  and  a 
.double  dampening  system 

Describe  the  operation  of  the 
telescoping  hydraulic  forks  on^ 
compression  and  rebound 

List  the  purposes  of  the 
steering  damper  ^ 


UNIT  IV-REA,R  SWr^G  ARM  AN D^  SHOCKS 


1. 
# 

2. 

J. 
A. 


List  the  .  four  major 
components.  ^  of*  the  rear 
suspension  system 

Identify  the  parts  of  the  rear 
swiAg  arm  assembly 


Identify  the  parts  of  the  shock  , 
absorber  assembly.     '  -  J 

Describe  the  operation  of  the  - 
rear    swing    arm   suspension  - 
system  on  compression  apd  * 
rebound  '  « 


JOB  TRAINING:  What  the  Worker 
Shpuld  Be  Able  to  Do 
(Psychomotor)/ 

5.       Check  and  .adjust  rear  shock.  ^ 
ab$Qrbers  ^ 

Remove,  check,  service,  and, 
-mstaHx^flr  swing  arm  assembly 


SECTION  F-MfatANrCAt^T^ftTINd  MECHANISMS 
UNIT  I -KICKSTART^p 


RELATED  INFORM/^TjlON:  What  the 
Worker  Should  Kno\A| 
,j  ^Cognitive) 


/ 


Identify  the  parts  of  t^e  pawl, 
ratchet  kicksiarter 


Describe  the 
pawl  ratchet 


>peration  of  the 
kickstarter 

parts  of  the  full 


Demonstra'te  the  ability  to 
remove,  inspect,  service,  and 
replace  -  a  pawl  ratchet 
kickstarter 


Identify  the 
ratchet  kickstarter  ^ 

Describe  the  operation  of  the 
full  ratchet  kickstarter 


Identify  the 


parts    of  the^ 


lateral  engagement  kickstarter 

Describe  the  operation  of  the 
lateral  engagemervt.  kickstarter 


Identify  the  \ 
quadrant  gear 


parts  of  the 
<ickstarter 


8. 


Describe' the  operation  of  the 


SECTION  i3 -ELECTRICAL.  SYSTEMS 
\^'UNfJ  l-AC  PERMAN,ENT 'MAGNET.  ^]GLE  PWASE  CHARGING  SY§TEM  , 

.    '         *  11.       Select  the  compTonents  of  the 

AC  permanent  magnet  single 
\  ^  phase  charging  system 

.\     •  .  ■         ■        ^  . 

y  '  '  2,  .     Identify  the  types  of  single 

phase  coil  -connections 

3.  Distinguish  between  the  two 
*  *         '   ^                  ^                     types  of*charging  systems' 

4.  *     D/escj-ibe  the  operation  of  the 
♦              I  ^4lf-wave  charging  system 


If  • 


XX 
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JOB  TRAINING:  What  the  Wprker 
Should  Be  Able  to  Do 
(PsYchomotor) 


6.  .    Test  DC  charging  rate 

7.  Test  alternator  charging  and 
lighting  coils  output 


RELATED  INFORMATION:  Wha^  the 
Worker  Should  ^Kno^ 
(CognitiveK^ 


s 


5.       Describe  the  dper^tioh  of  the  . 
' '  *  full-wave-»'Charging  system- 


8.^    .Test       stator       assembly,  *     ^  4< 

'  rectifiers,  and  regulators 

»  ■  '    '  •  .       ...  ' 

UNIT  II--AC 'ELECTROMAGNETIC  THREE  PHASE  CHARGING  SYSTEM 


v;5el,ect  the  major  components 
*  of  the  electromagnetic  three 
phase  charging  sytem^^ 

Identify  the  types  .of  three 
ph^se  cdil  connections. 

j^Mpjspe, circuits  used  m  ther 
Ay     efectromagnetic  thr^'-^^ 
phase  charging  system.'  ^ 


61  ^    Test  the  DO  chacgiag  rate 

« 

7.  .  Bench  test^  field  coifs,  stator 

assembly,  and-  rectifiers 

8.  Check  "  and    adjust  voltagife 
•  regul^.tor 


"4. 
5. 


Describe  the  operation  of  the 
alternator^  ^ 

describe  the  toperation  of  the 
mechanical  voltage  regulator 


i 


UNIT  III -BATTERY  IGNITION  SYSTEMS 


7 


1!    '  Identify' the  components  of  a" 
^attery  ignition  system 

2.  Select  the  types  of  battery 
ignrtion  system  designs 

3.  Match      the  ^   type?  of 
multicylinder  ignition  system  / 
designs     to     the  correct 
operating  characteristics 


'4.       A'djust  '  ignition  timing  with 
dial  indicatof  and  otimrmet^r 


18  ^ 


JOB  TRAINING:  What  the  Worker  ^  RELATED  INFORMATION*  What  the. 
*Should  Bd  Able  to  Do,      -  .      ,  '/Worker  .Should  Know 


•        HPsvMc^hdmotor)  '  "  ^     '     '    V,         ^.  (Cqgnitive) 

'  .  \    5.       Adifjst  ignitioruAiming  ^tth 
-  .  •     •  *   reference  marks 

6. ,  •   Ch^ck'signitionl  timing  and 
advance  with  tirrH»s^Hghi 
tachdmeter  ,  . 

'    /  .     UNIT  IV--ENERGY  TRAMSFEfi  IGNItIoN  SYSTEMS 


I, 


1- 


^         '    *       1.       Identify  th^  'components  of 
the^  energy  transfer  ignitiop 
^system       ^  ^  ^ 

',2.   *  ^Describe  the  operation  of  th? 

energy  transfer  ignition  system* 

3.  -    Distinguish      between  the 
*  •  energy  transfer  ignitii^n  system 

'       !ind  the  convenlionai  qnagne^o 
Ignition  system/ 


4.       lest  an  energy.transfel' s^stem^  '     .  . 

forVfie«*m»/ty  and  grounds*  '  ^;       ^  ,  ^ 

»         ,    UNIT  V-CAPACiTOR  DISCHARGE  NGNITIOri  SYStEMS         ^  ^: 

•    *         —    .       -        • '         '         '  >  .       .      ^    ,  - 

^,  /      1.       d)iscuss*^he  ^dvgiitages  of"the 

n  I  .  '  \'    '  '    '  svste^nn   ^    •  •  * 

,  2.  \   Identify  -    ^  the#  major 
f         ,       \         ^        '  cdPnponents.'-'  of  >  the  GDI 
^         »  .  '    *  .  ,        syhem  -     '  ' 

/       ^       ^  5     '    •  3.*    •  Arrange  in  ofder-the  steps jn 

.  *  •        cper-ation  .of   the  CDl 

'  '        \  -  i        '      '  '  k'  ■  *  systefn    * '  1  " '  '  , 

4.  ,     Test  exciter  and  signal  coils  .   •  ^  • 

5.  Test  ignition  co^f         .  ^ ^  ,  /  ■  ' 
UNIT  VI-ELECTRI-CAL  gTAPTIJVJG  SYSTEMS      *  ^ 


1,  '  liist  seven  connpon^nts  of  an' 
/  electrical  starting  system 

2.  Describe  the  operation  of^tNe 
solenoid 

'3,  '  Arrange  in  order  the  Sleps  in 
the  operation  of  the  starting 
system^  •  ^  . 

4.-'     Des'crtbiB  the  operation  of  the 
overr»unnif)g  clutch 


ER.1C 
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JdB  TRAimNG:  WlTat  the  Worker    '  '  RELATEb  INFORMATION:  Whgt  the' 

Sl?&jld  ,Be  Able  to  Do          /    ■      ;  T  Worker  Should  Know 

"    (Psychomotor)--^    "        '           \  (C'ogn'^tive)*,   ,  /  '\- 

i  5.       Trace   starter  circuits'  on   a  ^ 

^   ^  *          P  V 


wiring  di^granrv 


,6.  "  '  Test  ^g^arter  circuits 


SECTION  H--FUEL  SYSTEMS 
UNIT  I  -SLIDE  VALVE  CAReURETORS'  ■ 

...  ■        1.       DiStingufsh'   between  diyept 

» control  and  constant  velocity 
,  slide  valve  carburetors, 

■2.  '    Seltet  the  systennis  of  a  slide 
.  valve  carburetor 

'      '  *     ^  3.       Describe  the  o|/eration  of  th6 ' 

float  system 

^.  4.     '  Describe  Uhe  operation  of  the 
^  *      •  -starter  system  '  '  \ 

^^ik'  *        '  5.       Describe  the  operatit)n  of  the 

■    \\  '  ,        Pijc>^  3nd  intermediate  speed 

*    '  '  ^    >     '        System  '  , 

*^  6.     **Describe  the  operation  of 'the 

'  .         main  system  .  « 

7.     "  Discuss    the  /  differences    in  ^ 
operation   between  the  *two 
types  of  slide  valve  carburetors 


.1^ 


Disassemble,  service,  and' 
reassemble  a  slide  valve 
carburetor 


9.     -  Adjust' idle  speed  and  mixtu/e 
.   '  on^as  sHde-,  valve  carburgtor 

SECTION  I--LUBRICATu4n  SYSV^MS 
UNIT  l  -2-STROKE  01  t-4NflECTI0N  SYSTEMS 


'  .1.       IdentifV  the  components  of 
^the    2-stroke,  oil  injection 
system 

2.  'Discuss  the  designs  of  oil 
injection  systems  ♦ 

3.  Discuss  oil  in]^ttiQ!^^umps 

'4.       List  the  purposes  oV  check 
valves  V 


2(f 


XIII 


JOB  TRAIN tNG:^What  the  Worker 
Shoulct  Be,  Able  tp  Do 
-  •  {l^ychomotorj^  ^  ^ 

5.  t     Qheck  and  adjust  the  iniection 

pump  control  c^ble 

6.  ^  ^  Bleed  ah  dil  injection  systenn 


\  RELATED  INFORMATION'  "What  the 
Worker  Should  l^novy  ' 


•''  SECTION  JyOVERHEAD  CAMSHAFTS 
•UNiT  l-OVERWCAD  CAMSHAFTS 

1. 


^  k  ,  Remove,  insjaect,  and  reinstall 
v?** .  an  overhead  ..fcamShaft 

.6.       Adjust  a  tensioning  device 


3. 
4. 


dentify  the  major  components  of 
the  overhead  j^shaft  system 

.Select  the  types  of  ovej?head 
caiTishaft.  drives 

Identify  the  types  of  tfensioners 

Discusi  ■  the  *  operation  of  the 
overhqpd  camshaft  system    '  ' 


\ 
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XJHV 


,  TOOLS  • 

^  {NOTE;  tinese  are  theirecohjm^c^ed  topis  and  equiprnqrit  necessary  to  CQmpl^ete  the  jobs 
requrred  in  these  instrL>ctional  ffiaterlals.  ;>  ♦ 


Hand" Tool  Assortment:  ^ 
One  pound  hammer  -  ball  peen 

..^^  Slip.jomt-pUecs-.  . -*\,-.,-l.3L.  

Screwdrivers  ^  ^ 

4"  standard'  r   

'-I  1/2"  standard 
8"  standard 
6''  standard 
Adjustable^  wrench 
Phillips  screwdrivers'^. 
•   6"  ^      *  ^ 

i  1/2" 
.   .8"  . 

3/8"  drive  reversibfe  rathet 
3/8"  drive  standard  socket  set 
1/4"  drive  reversible  rachet 
1/4"  drive  standard  socket  set 
3/8"  drive  extension  bar  -  3  in. 
3/8"  drive  extension  bar  -  7  1/2  in. 
Starter  punch. 
Cold  chisel 

Combination  wrench  set  7/16  to  7/8  in. 
Universal  joint 

Operr  end  wcench  set  -  metric 
3/8  drive  socket  set  metric' 


^Other  Tools  and  Equipment*  m 
Safety  glasses.  . 
Motorcycle  stand  or  block 
Combination  wrench  set  -  metric 
Vernier  caliper 
Drain  pan 
.  Brake  cylinder  hone 
Hex  key  . 
Inwde  micromptei^ 
Outside  micrometer 
bleeder  tube 
indicator 
wrenches 
Impact  screw^yer  set  *  ^ 

Snap  Ving  pliers' 
T  handle  box  wrench,  16  mm 
Arbor  press  'or  bench  vise 
Feeler  gauge 
'  Flat  surface  plate 
Machinist's*  steel  rule 
Calipers 

Surface  block  ^  . 

Case  divider  tool 
Impact  driver 


3/8"  'drive  phillips  screwdriver  socket 


Soft  face  hammer 

Tap^^  measure 

Cleaning  pan^  ^  ^ 

Cleaning  brush  ^ 

Greas^  pan  , 
'  Hot  plate  ^  > 

Thermomelt  stick 

Plastic  hammer 
«  Parts*  washing  pan 

Pin  wrench 

Propane  torch 

Seal  driver  set 

Meter/kilogram  torque  wrench 

Soft  drift 

Nipple  wrench*. 

Wheel  tnjing  stand 

Tire  pr-essu-re  gauge 

Bushrng  driv^r^set 

Brass  drift 

Pry  bar        ,  • 
Pliers 

Measuring  container 
"  Cylinder  gauge  . 
Shock  absorber  compressor 
Hydfjaulic  press 
Drift  fJujnch 

V-bfocks  '  • 

Surface  plate 
DC  voltmeter 
DC  ammeter  ' 
Test  lamp       .  ^ 
Full-wave  and  half-wave  rectifier 
SCR  regulator      *  • ' 

.  Ohmmeter 

Spark  (DJug  wrer\ch 
Ignition  point  gSuge 
Tachometer  . 
Flywheel  "pullers^ 
Float  level  jauge 
*0-1"  telescoflkfii.  gauge 


0  i 
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IVIECHANIGAL  DRUM  'AND  SHOE  BF^AKE  SYSYEMS 
.    /     •   UNI.T*!  •    .  ' 


UNIT  OfeJECTl'VE  ' 


1  i 


-After^ggpmpleitl'on  of  t4^is-unit,"ihB^5TU^ent^shQuid  able  tqjmatch  the  temns^ssociated 
with 'mechanical  drum  ^d  shoe  brake  systems  to  the  Correct  definitions  and  identify  the 
parts.  The  student  l^ould  also  be  able  to  distinguish  between  the  types  of  bi'ake  systen^ 
4hd  dennonstrate  the  ability  to  disassemble,  inspect,  and  reassemble  a  d^h  and  shoe  brake 
unftr This' kno\^ted§e  will  be  evidenced  through  demonstration  and  by  scoring  eighty-frve 
percent  on  the  unit  test,  ^  .  - 


SPECIFIC  'OBJECTIVES 


After  completion  of  this  unit,  the  studfent  shoulcf  be  able  to:     -  ^  ♦ 

1.       Match  terms  associated  with  mechanical  drum  and  shoe  brake  systems  to 
'  the  corre#t  definitions.     '     .  "  .    .  ' 


2. 
3, 
4. 

5 
6 


Identify  the  parts  of  a  mechanical  drum  and  shoe  brake  system. 

Identify  the  types  of  drum  and  shoe  brake  systems. 

N§me  the  most  frequfent -utilizatibn  of  the.  single  and  double  leading  shoe 
systems  •  '  .  ' 

l^istmguish  between  the  tybes  of  brake  systems, 

Demdnstrate  the  ability  to  disassemble,  inspect,  and  reassemble  a  drum  aeri 
shoe  brake  unit  I 
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MECHANICAL  DRUM  AND  SHOE  BRAKE  SYSTEMS 

UNIT  I       -  - 


SUGGESTED  ACTIVITIES 


*  . 


I.  lnstru,ctor:      •  ^.       .  .       .    .        ,  y 

\        ■  ■    §       '  • 
A.    Provide  student  with  objective  sheet.      '  • 

6.  ■  Provide  stadent  with  information,  assignment,- and  job  sheets. 

D.  Discuss  unit  and  specific  objectives^f^ 

E.  DiscussMnformation  and  assignment  sheets.  '  ^ 

F.  Denfonstrgte  and  discuss  the  procedure  outlined  irt  the  job  sheet. 
G;    Qive  test. 

II.  Student:    '  •        '  , 

A.  rtead  objective  sheet.  ^  *  p  ' 

B.  -Stu^y  informatioci  sheet.  •     •  - 

C.  Complete  assignmervt  and  job  sheets.  \ 

D.  Complete  activities, assigned  by  in^rDrtdr. > 

E.  Tpice  test.   *         .     ^  * 


INSTRUCTIONAL  MATERIALS 


ERIC 


I.    Included  in  th>s  unit:  \ 

A.    Objective  sheet  ,  " 

,         Information! sheet       ,   ^  *  *  ' 

.    C.    TranspHfency  masters        '  -  •  . 

^  \      .        r  •  " 

^     I.  '    TM  V^Mecnanical  Drum  and*  Shoe  Brake  System  Parts 
*  TM  2-Single  Leading  Shoe'  Brake  System  \.   '  ^ 
3.     *TM  3--Double  Leading  Shoe^ake  Sfstem  '\ 
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®»  D.  jLssignment  sheets      .  ^ 

1;       Assignment  Sheet  #1 -Identify  Brake  Parts 

/  ^2.       Assignnnent  Sheet  #2-Match  Ternns  and  Definitions 

Job  Sheet  #1'-Disa^$ennble,  Inspect,  and  Reassennble  a  Drunn  and  Shoe  Brake 
Unit  '  '  . 

F.  Test     '  ^      .  '  ^ 

G.  Answers  to  test  "  '        •    •  . 
*  IL'  References: 

►  A.    Chilton's  New  Motorcycle  Troubleshooting  Guide.  Radnc^  Pennsylvania:' 
Chilton  Book  Co.,-  19^3.  ' 

'B,    IHonda  Service  Manuals.  Honda  Motor  Co.,  Ltd. 

C.    Motorcycle  Systems  Training  ManJals.  Kawasaki  Motors  Corp. 

/    D.    Suzuki  Service  Manuals.  Suzuki  Motor  Co.,  Ltd.  "  * 
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MECHANICAL  DRUM  AND  SHOE  BRAKE  SYSTEMS 

'    UNIT  I       '  -  . 


INFORMATION  SHEET 


♦I.    Terms  and  definitions 

A.  Drum-  Housing  that  rotates  gb^ound  the  brake  assembly  providing  a  smooth 
surface  fo|^  the  bratce  shoes  to  contcict  and  produge  the  braking  action 

B.  Brake  actuating  cam-Eccentric  pin  that  causes  a  spreading  action  of  the 
brake  shoes  when  ratated 

C.  'Brake  shoes-  Arched  metal  pieces  that  have  the  friqtior)  material  bonded 

to  them  ^ 


Backing  plate-Rigid  plate  anchored  ,to  the  vehicle  frame  upon  which  the 
brake  shoes  and  other  parts  are  mounted        '  .  «  ^ 


E.  'Brake  shoe  pivof  -Steel  shaft  or  pin  yvhich  acts  asifotation  point  for  brake 
shoes  when  activated  '    '  * 

F.  Sejf-actuation-Tendency  of  the  turnin^drum  to  grip  and  pull  the  leading 
shoe  into  contact  \ 

G.  Leading  shoe-  Brake  shoe  which  is  mounted  so  that  its  pivot  point  is  at 
the  bottom  of  rptation  as  the'  wheel  rolls  forward    '  ^ 

H.  Single  ^leading  shoe  systerrt -BjfJike  unit  containing  one  actuating  cam,  one 
pivot,  one  leading  shoe/ and  6ne  trailing  stioe 

(NOTE:.  Xhis  system  is  most  often  found  on  the  reeH-  wheel 'brake.) 

.  r    I.     Double  leading  shoe  system-Brake  unit  containing  two  actuating  pams,  two 
pivots,  and  two  jeadimg  shoes 

11.    Parts  of  mechanical  drum  and  shoe  brake  system  (Transparency  1) 

'     A.  Drum 


B.*^  Shoes 


C.  '  Brake  fcam  ^ 

D.  Cam  leveH-  - 

E.  Return  springs 
F. 


t 


Corwol  oaote 


i 
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-    INFORMATION  SHEET  .  .  . 


r 

G. 

Cam  lever  connecting 

W: 

Cooling  air'vents 

1 

1 . 

Backing  plate  • 

'  J.' 

Pivot  pin 

*  K. 

Hand  lever  ' 

L.' 

Foot  pedal          ^ . 

'  M. 

Rear  brake  rod 

ERIC 


III.    Types  of  drunn  and  shoe  brj^ke  sysiems  (Transparencies  2  and  3) 

A.  Single  leading  shoe  brake  system  '  -  _  ^ 

B.  Double  leading  shoe  brake  system 

tV.    Utilization  of  siVigle  and  double  leading  shoe  "systems 

A,  Single  leading  shoe  type-*Regr  wheel 

^    (NOTE:  It  is  also  found  on  the  front  wheels  of  many  lightweight,  racing 
t)r  off  the  roj^rnotorcycles.) 

B.  Double  leading  shoe  type-Front  wheel 

V.    Operation  of  types  of 'brake  systems-  '  ^ 

A.  '  Single  leading  sfjpe  (Transparency  2)   .  ^ 

1.  Pressure  is  applied  to  brake  hand  lever  or  foot  pedal, 
a.  ■   Single  cam  is  rotated 

,b.     Shoes  spread  by  rotating  cam 
,  c.     Sboes  fqjjjed' ^against  drum  creating  friction 

2.  Leading  shoe  receives  added  boogt  from  "self- actuation"  principle 

3        Trailing  shoe  braking  force  generated  by  force  of  cam  alone  . 

•  4.       Friction  J3etween  brake,  shoes  and  brake  drum  provides  stopping* 

force         .  ' 
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^Double*  leading  shoe  (Transparency  3) 

1,  Pressure  is  appti'ed  to  brake  hand  lever  or  foot  pedal 

a.     Cams,  connected  by  connecting  rod,  are  rotated*  together 

b^    One  shoe  spread  by  each  cam 

c.     Shoes  forced  against-  daim  .cheating  frictior> 

2.  Both  sides  receive  added  boost  from  "selfactyation"  principle 

3.  '  Both  ^c^re  leading  shoes/ and' n.et  braking  force  is  greatly,  increased 

4,  '   Friction  between  brake  shoes  and  brake  drum  provides  stopping 

force  . 


,  t 
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CONTROL  CABLE 


REAR  BRAKE  ROD 


mmm 


AAechanjcal  Drum  and  Shoe 
Brake  System  Ports 


PIVOT  PIN 
BRAKE  CAM  \ 
RETURN       \  \ 


BACKirXJ  PLATE 

f  ^  CAM  LEVER 

4r.  '  ■ 

//   CAM  LEVER  • 
J  QONf^eCTING-', 
ROD 


•BRAKE  CAM 


AIR  V^NTS 


t 


CAM  LEVER 
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Single  Lidding  Shoe-Brake  System 

CAM 


CAM 


DRUM 


LINING 


DRUM 


LINING 


PIVOT 


PIVOT 


PIVOTS 


BACKING  PLATE 


CAM  ACTUATION  lEVER 


DRUM 
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MECHANICAL  DRUM  *AND  SHOE  .BRAKE  SYSTEMS 

UNIT  I  ~ 


.'ASSIGNMENT  SHEET  #1 -IDENTIFY  BRAKE  PARTS 


From  the  illustration  identify  each  part  of  the  mechanical  d^^um  and  shoe  brake  system. 


0= 


11. 


13. 


9q) 
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^'mechanical  drum  and  shoe  brake  systems 

UNIT  r:^  " 


ASSIGNMENT  SHEET  #2"MATCH  TERMS  AND  DEFINITIONS 


Match  the  t€?ms  on  the  right  to  .the  correct  defmitions. 


''Rigid  plate  .anchored  to  the  vehicle* 
'    franne  upjon  which  the  brake  shoes  and 
pther  pfarts  are  mo^unted  7^ 

_b.  Brake  shoe  which  is  nnounted  so  that  its 
c    pivot  point  is'a;  the  bottom  of  rotation 
as  the  wheel  rblls  forward  . 

_c.  Tendency  of  the  turning  drum  to  grip 
^.   end  pull  the  leading  shoe  into  contact 

_d.  Brake   unit   containing   tv^  actuating- 
cams,  two  pivots,  and  two  leading  shoes 

_e.   Eccentric  pin  that  causes  a  spreading 
action  of  the  brake  shoes  when, rotated 


1. 

Brake  shoes 

2. 

Brake  actuatin 

cam 

3.  , 

Drum 

4. 

Backing  opiate 

5. 

Leading  shoe 

6. 

Brake  shoe 

pivot  > 

7. 

Single  leading 

shoe  system 

J.    Brake,unit  containing  one  actuating  cam, 
one  pivot,  one  leading  shoe,  any  one 
,  traijin^  shoe 

g:  Steel  shaft  or, pin  which  acts  as  rotation 
point  for  brake  shoes  when  activated 


9. 


Double  leading 
'^oe  system 

Self-actuation 


_h.  Arched   metal    pieces   tha<   have  the 
friction  material  bonded  to  them  . 

J.    Housing  that  rotates  around  the  brake 
assenobly  providing  a  smooth  surface  for 
the  brake  shoes  to  contact  and  produt^e 
l^the  braking  action 
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MECHANICAL  DRUM  AND  SHOE  BRAKE  SYSTEMS 
/    UNIT  I 

*  « 

ANSWEI^S  TO  ASSIGNMENT  SHEETS 


Assignment  Sheet  #1  / 

1.  Pivot  pin  I 

2.  Backing  plate 

3.  Cam  lever 

4.  Cam  lever  connecting  rod 

5.  Cooling  air  vents 
6*  Brake  cam 

7.  Shoes 

8.  Drum, 

9.  •  Return  springs* 

10.  Foot,  pedal  ^ 

1*1 .  Control  cable 
« 

12.  *Hand  lever  ^ 

J  3.  .  Rear  brake  rod 
Assignment  Sheet 


a. 
b. 
c. 
d. 
e. 


4 
5 
9 
8 
2 


g- 


7 
6 
1 

3 


1  .» 
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.  MECHANICAL  DRUM  AND^SHOE  BRAKE  SYSTEMS 

UNIT  I  *         •  .     '  . 


JOB  SHEET  #1-DISASSEMBLE,  INSPECT,  AND  REASSEMBLE 
^      *A  DRUM  AND.  SHOE  BRAKE  UNIT 


I.    Toolj  and  nnaterials  •        ^  '  ' 

A.  Safety  glasses  ' 

B.  Motorcycle  stand  or  blocks 

) 

C.  .  Metric  wrench  set  *  " 

.  / 

D.  *Hand  tool  assoctrhent  V 

E.  Vernier  caliper  or  other  suitable  measuring  instrument 
*F.     Appropriate  service  manual 


II.  Procedure 

A.  Raise  and  support  front  of  cycle  on  motorcycle  stand  ,or  blocks 

B.  ■  Disconnect  brake  cable  '  ^ 

C.  Disconnect  speeidometer  cable,  if  usec^' ,     .    ■     -  ^ 

D.  Remove  brake  "backing-  plate  anchor  arm,  if  used 

E.  Remove  the  U  shaped  axl^  holders^ 

F.  Remove  wheel  axte-N^d  spacers 

G.  Remove  wheel  and  brake  assembly 

H.  Separate  backing  plate  and  attached  components  from  brake  drum 

I.  Remove  cam  levers  and  connecting  rod  ,  ' 

^  - — 

J.  Remove  the  return  springs  and  shoes  by  folding  the  shoes  inward 
1^.     Remove  bra1<e'  cams  * 

L     Chet:k  caiihs  for  thickness  and  for  bent  or  warped  conditions  ^ 
M.    CHeck  return  springs  for  length  and  tension         *  ^ 

N.  ,  Inspect  brake  drum  for  scoring  or  distortion 
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JOB  SHEET  #1  • 

0.    Measure  brake  drum  for  wear  and  oirt-of-round 
P.     Inspect  brake  liping  iot  scoring  or  grazing 
CL    Measure  lining' thickness 

R.    Compare  all  measbrements  with  standard  specification?  using  appropriate     ^  ' 
service  manual  '  *  *  ' 

,S.     Reassemble  brake  unit  .  '  *' 

T.     Reinstall  wheel  and  brake  unit  'on  motorcycle       -      ,  . 

(NOTE:  Be  certain  backing^plate  anchor  is  engaged  or  securely  bolte^  to 
cycle.) 

U.    Adjust  brake  -cable  to  obtain  proper  hand  lever  free  play  as  described  in 
appropriate  service  manual  .       '       -    % 


» 
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MECHANICAL  DRUM  AND  SHOE  BRAKE  SYSTEM? 

.  UNIT  I      '      .        '  \ 


TEST 


Match  the  terms  Jon  the  rfght  to  the  correct  definitions. 

 ^a.  Eccentric  pin  that  causes  a  spreading,  1. 

action  of  the  brak6  shoes  when  rotated 


Rig^l plate,  anchored  to  the  vefycle 
'fran^PVipon'  which  the  brake  shoes  and 
other  parts  are  mounted 


Brake  shoe  whidD  is  mounted  so  .that  fts 
pivot  point  is^Pthe  bpttom  of  rotation 
as  the  wheel  ^pls  forward 

Prake  unit  contijining  two  gjjjy^ting 


^Ij^^tinc 

inq  shoe? 


cams,  two  pivots, -and  twd'leadin.gshoes 

^.  Housing  that  rotates^  around  -the  brake 
\       assembly  providirfQ  a  smooth  surfaco-ffy  * 
*  the  brake  shoes  to/contact  aqtl. produce 

flhe  brakihg  action*        ^     ^  . 
'  '  /  .     -  ^'  ^ 

 f.  Arched   metal  '  pieces  that  have /.the 

frictioh  material  bonded  Ja^  them 
•  V  '       ■  . 

*  ^g.  .S,teel  shaft  or  pin  whjch.acts'as  rotation 

point  for  brake  shoes  when  activated 

M   _h,^  Brake  unit  containing  one  actuating  cam. 

pivot,  one  leading  *shoe;  and  one 


.  tr^llirf^hofe  " 


•i^   Tendency  ol  the  turning  drum  to  01/^ 
*and^  pull  the  leading  shoe  into'contact 


2. 
3. 
4. 


7. 

9. 


Brake  shoe 
pivot  ' 

< 

Drum'  ^ 

Brqfce  shoes 

Double  leading 
shoe;  system 

Brake  actuating 
cam 

Self-aclujation 

Backing  j  plate 

Leading  shoe 

Singfe'  leadirrg 
shoe  system 
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Identify  the^type?  of  drum  and  sh\oe  brake  systeros 


V 


Nanle  the  most  frequent  qtitization  of  the  single  and  double  leading  shoe  systems. 


a.     Single  leading  shoe  tf<^pe- 


b.     Double  leading  shoe 


type- 


Distinguish  between  the  types  of  brake  systems  by  placing  an  "X"  next  to  the 
operational  ^descriptions  of  thje  double  leading,  shoe  system. 


1)  Pressure  fis  applied  to  brake  hand  lever  or  foot  pedal 
a)     Single  cam  is  rotated 

^      ti)    Shoes  spread  by  rotating  cam  a, 
c)     Shoes  f^ed  against  drum  creating  friction 

2)  Leading  shoe  receives  added  boost  from  "self*actuation"  principle 

3)  Trailing  shoe  braking  %rce  generated  by  force  of  cam  alone 

4)  Friction*  between  brake  shoes  and  brake  drum  provides  stopping 
,   force  '  '  . 


■  b. 


lT  "  '  Pressure  is  applied  to  brake,  hand  lever  or  foot  pedal 

aj   ''C'arrik  connected  by  connecting  rod,  are  rotated  together 


b)  One  shoe  spread  by  each  cam 

c)  Shoes  forced  against  drum  creating  frictiofi^  y 
2)       Both  sides  receive  add^d  boost  frorq  "self-actuation**  principle 

^       3)      Both  are  leading  shees,>and  net  braking  force  is  greatl^^  increased 

4)       Friction  between  brake  shoes  and  brake  drum  provides  stopping 
force . 

Demonstrate  the  ability  \o  disassemble,  inspect,  and  reassemble  a  drum  and  shoe 
bi^ke  unit. 

.  ^  J     ■  - 

(NOTE:   If  tftis  activity  has  not  been  accomplished  prior  to  the  test,  ask  your 
instructor  when  it  should  be  completed.)  -  . 
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MECHANICAL  DRUM  AND  SHOE  BRAKE  SYSTEMS 

•UNIT  I 


ANSWERS  TO  TEST 


a. 
b. 

d. 


5 
7 
8 

4 


f.  3 

g.  1 

h.  9 

i.  6 


a.  -Hand  lever 

b.  Control  cable 

c.  Foot  pidal, 

d.  Rear  brake  rod 

e.  *  Reftim  springs 

f.  Brake  cam 

g.  ♦ivot  pin 

h.  Backing  plate. 

i.  Cam  lever 

,  j.  Cam  lever  connecting  rod 

k.  Cooling  air  vents  • 

I.  Shoes  ' 
m.  -  Drum 


a. 
b. 
a. 
b. 


Double  -heading  shoe  bi^ke  system 


Single  leading  shoe  brake  system 
(^ear  wheel 
Front  wheel 


Perwmance  skill'evaluated  to  the  satisTi 
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of  thb  instructor 
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HYDRA0L4C  DISC  BRAK^  SYSTEMS 


,  UNIT  OBJECTIVE 


After  completion  of  this  unit,  the  stucfeht  should  be  ^ble  to  match  terms  associated  with 
^  hydraulic  disc  brake  systems  to  the  correct  definitions,  list  fhe  advantages  of  this  system, 
name  the  mam  parts  of>the  hydraulic  disc  brak^  system,  and  describe  the  operations  of 
.  the  master  cylinder  %nd  the  br'ake  calipers.  The  student  should  also  be  able  to  remove, 
inspect,  and.replace^  master  cyljnderjnd  a  brake  caliper,  demonstrate  the  proper  procedure 
for  bleeding  the  hydraulic  disc  brake  system,  and  inspect  and  check  the  brake  disc.  This 
knowledge  \^ill/Oe**^videnced  through  demonstration  and  by  scoring  eighty-five  percent 
on  the  unit  test.  ^ 


SPECII^IC  'DBj'ECTIVES 
i^u^  I 


After  completion  of  this  unit,  the  student  shpuld  be  able  to 
1. 


Match  terms  associated  with  hydraulic  disc  brake  systems  to  the  correct 
definitions. 

*  .         .     .    '  • 

2  L«t  the  advantages  of  th^e  hydraulic  disc 'brake  system  ; 

3  Name  th^  mam  parts  of*  the  hydraulic  disc  brake  system. 

4  -      Identify  the  parts  of  the  master  cylinder.  ^  ^ 
^       Identify  the  part^  of  the  brake  caliper, 

6  '      Discuss  the  ^care  and  handling  of^tiydraulic  brake  fluid 

1        Describe  the  operation  of  the  master  cylmder         •  -  " 

8  Describe  the  op&ration  pf  the  brake  caliper  ♦ 

9  '      Demonstrate  the  ability  to 

a      Remove,  disassemble, ^^spect,   reassemble,   and   replace  a  .master 
'cylinder 

b      Remove,  disassemble,'  inspect,  and  reassemble  a  brake  caliper. 
C-.    Bleed  rhe  hydraulic  d4sc  brake  system, 
d   *  Inspect  and  check  the  brake  disc 


4C 
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HYDRAUUC  DISC  BRAKE  SYSTEMS 
UNIT  II 


SLM3GESTED  ACTIVITIEST 


I.  Instructor:  ^^..^^^-^ 

A.  Provide  student  with  objective  sheet.      •        ^  '  _ 

B.  Provide  student  with  information,  assignment,  arrd  job  sl^eets. 
'  C.  Make  tranlsparencies. 

b.  Discuss  unit  and  specific  objectives.  / 

E.  Discuss  information  and' assignment  sheets. 

^  ^  Demonstrate  and  discuss  the  procedures  outlined  in  the  job  sheets. 

^  G.  Give  test. 

II.  Sfudent: 

^  A.  Read  objective  sheet. 

* 

*      B.  Study  information  sheet. 

  V 

,  ^        C.  Complete  assignment  an^d  job  sheets. 

-  -  *     r       D.    Complete  activities  assigned  by  instructor. 

•  *  '  E.    Take  test. 

•    ,    .  INSTRUCTIONAL  MATERIALS 

*,  ,         I.    Included  in  this  unit:  "  "  ' 

•  A 

A.  Objective  sheet 

B.  Information  sheet 

C.  Transparency  masters 


1.  TM  1-Parts  of  Hydraulic  Di$e  Brake  System 

2.  TM  2--Parts  of  Master  Cylinder 


«  * 
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/  3.       TM  3-Parts  of|p  Brake  Caliper  \ 

4.  TM  4-Operation  of  Master  Cylinder-Brake  Application  ^ 

5.  '    TM  5--Operation  of  Master  Cylinder-Brake  Release 

er       TM  6"Brake  Caliper  Application-First  Stage 
•  * 

1,  '     TM   7--Brake  (^fRper  Application-Second  Stage  and  at  Rest 
Position  ♦ 

D.    Assignment  sheets  •  ^  • 

1.  Assignment  Sheet  ^1-ldentify  the  Master  Cylinder  Parts 

2.  Assignn^ent  Sheet  #2-ldentify  the  Brake  Caliper  Parts 
'  E.    Answer!  to  assignment  sheets 

F     Job  sheets  ^  * 

1.  '      Job  Sheet.  #1-Remove,  Disassemble,  Inspect,  Reassemble,  and 

Replace  a  Master  CylindSNl.^^^  ^  . 

2.  Job  Sheet  #2-Remove.  Disassemble.  Inspect,  and  Reassemble  a 
Brake  Caliper 

.    3.       Job  Sheet  #3--Bleed  the  Hydraulic  Disc  Brake  System 

4.       Job. Sheet  #4-lnspect  and  Ch^k  the  Brake  Disc         '      '  . 

G.  Test 

H.  Answers  to  test 

II.  References. 

A:  ,  Honda  750  Service  Manual.  -JHonda  Motor  Co.,  Ltd. 

B.  Motorcycle  Systems  Training^  Manual,  Kawasah:i  Motors  Corp.,  1973. 

C.  u  Suzuki  Service  Manual.  Suzuki  Motor  Co.,  Ltd,,  1973. 

D.  Kawasaki  500  Service  Manual.  Kawasaki.  Motors  Corp. 

"  E     Chilton's  New  Motorcycle  Troubleshooting  Guide.    Radnor.  Pennsylvania: 
^         Chilton  Book  Co.,  1973. 

< 

F.    Chilton's  Repair  and  Tune-Up  Quide  for  the  Harley-Davidson.  Radnor, 
Pennsylvania:  CWIton  Book  Co.,  1973. 
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HYDRAULIC  DISC  BRAKE  SYSTEMS  - 
UNIT  ll< 

INFORMATION  SlHEET 


I.    Terms  and  defifiitions  '  \  . 

* 

A.  '  Disc  brakes-  Braking  system  utilizing  a  caliper*which  compresses  brake-pads 

agamst  a  circular  disc  ^ 

B.  Hydraulic  pressure-  Force^  exerted  by  a  fluid  as  a  result  of  an  attempt  to 
compress  the  fluid  ♦ 

♦ 

Force  multiplication-Basic  principle  of  hydraulics  whereby  the^force  applied 
to  pressurize  a  fluid  is  increased  in  direct  proportion  to  the  difference  in 
surface  area  of  the  two  pistons       ^  ^ 

(NOTE:  This  is  calculated  by  using  the_formula,  F  =  P'^x  A,) 
» 

D.  Fnction-Reststance  to*relative  mcA/ement  between  two  bodies  in  bontact 

E.  Brake  fluid-Special  fluid  containing  either  a  glycol  or  silicone  base  that 
iS  used  m  hydraulic  brake  systems  '  '  •* 

F.  Noncompresstble-Basic  property  of  fluids  which*  means  they  cannot  be 
reduced  in  uolume  by  pressure 

(j^  Boiling  point-TempeVature  at  which  fluids  begin  to  vaporize  ■ 

Brake  lining  glaze-Hard  slick  finish  that  forms  on  brake  lining  due  to  heat 
and  friction 

*» 

1.     Brake  fade -Condition  'caused  by  heat  or  mo+sture  that  decrea^s  friction 
and  the  resulting  braking,  power  of  the  system 

J.     Brake  bleeding -Process  o*f  -expelliF>g  air  from  the  hydraulic  system 

f 

II.    Advantages  of  hydraulic  disc  brake  system 

A.  Minimum  brake  fade  due  to  greater  heat  dissipation 

B.  Greatier  braking  poAA/er  » 

C.  Greater  reliability  ^ 
D  Self-adjusting 


E.     Easier  to  inspect  for  linirvg  wear       T^-  • 
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^INFORMATION  SHEET 

III.  Main  parts  of  hydraulic  disc  brake  systenn  -(Transparency  1) 

A.  Master  cylinder 

B.  Brake  hoses  or  lines 

C.  -Caliper  and"  pad  assembly  | 
b.    Brake  disc  \ 

IV.  Parts  of  master  cylincm  (Transp«frency  2) 
.  A.    Master  cylinder  body 

B-    Cylinder  cap  ' 

C.  Plate 

D.  Diaphragm 

•E.     Dust  seal  retainer  ^  _ 

\ 

F.  Dust  seal  .  ' 

G.  '   Snap  ring  ^  •  ,  ^ 
H*    Piston  stop  plate 

1^^  Secondary  cup  j 
*  J.     Piston  ^ 

K.    Primary  cup  •  ^ 

L.     Return  spring 
'  M.  ^  Check  valve  ^ 
M.    Brake  lever    ^        ^      *  •  . 

0-    Laver  adjusting  bolt 
P.     Mounting  bracket 

Ho^e  and  fittings  I   F  ^ 

t  •         '  r  * 

V.  Parts  of.  brake  caliper  (Transparency  3) 

A.  N^iper  body  halves  : 

B.  Caliper  holder 

■ •   •  . .  50 
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*     '      INFORMATION  SHEET 

C.  Caliper  seal  ring 

'D.  Pads 

E.  -  Dust  seal  retainer 

F.  Dust  seal 

G.  Hydraulic  piston        •  '  , 

H.  Pistori  seal 

I.  Bleeder  valve 
J.  Bleeder  valve  cap 
K.  Caliper  axle  or  shaft 
L.  Caliper  mounting  bolts  ^ 
M.  Dust  seals,  caliper  axle 

H.  T  Brake  disc 

Care  and  handling  of  hydraulic  brake  fluid 

A.  Keep  hydraulic  brake  fluid  clean  and  free  o'f  moisture 

{•NOTE:  Dirt  or  other  abrasive  materials  can  score  the  piston  andcytinder 
^  ,    surfaces,  and  wate\  in  the  fluid  will  Id^er  the  boiling  point  of^$he  fluid 
to  a  dangerous  level.) 

B.  Do  not  mix  hydraulic  brake  fluids  having  different  bases 

(NOTE:  Most  hydraulic  disc  brake  systems  use  a  glycol  base  fluid.) 

C.  DD  not>rguse  old  brake  fluid 

-        (NOTE:  ^uch  fiuW  may  be  <iontamihat€fd  and  harmful  to  the  system.) 

D.  Do  not  spiJI  brgke  fluid  on  painted  surfaces  qr  gauges 

(NOTE:  The  flufd  will  remove  paint  and  will  damage  gauge  lenses.) 
^Operation  of  master  cylindei*  (Transparencies  4  and  5)  - 
•A.    Operator  compresses  brake  lever  ' 

>   1.       Piston  and  primary^  and  secondary  cups  move  inward 
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Information  SHEET 

^        2.       Fluid  IS  trapped  and  pressurized  as  cups  seal  off  f^turn  port 

3.  Fluid  under  pressure  is  forced  through  check  valveiind  brake  lines 
to  the  caliper 

*  *  ^  * 

4.  Return  spring  in  master  cylinder^is  being  compressed  throughout 
this  operation 

Operator  releases  brake  lever 

1.  Pistofv  and  cups  are  pushed  back  by  compressed  return  spring 

2.  Piston  moves  back  faster  than  fluid  returns  from  caliper  creating 
a  void  in  front  of  piston 

3.  Void  in  front  of  secondary  cup  is  filled  by 

*   a.     Fluid  flowifjg  in  from  reservoir  . 

b.  '  Fluid  fromr^behind  piston  flowing  through  small  hcfles  ^n 
'  piston  past  primary  cup 

4.  Fluid  returning  from  caliper  ^  * 

a.  Passes  check  valve 

b.  Passes  through  return  port  to  reservoir 
VIII.    Operation  of  brake  caliper  (Transparencies  6  and  7) 

A.    Operator  compresses  brake  lever  - 

1.       Flu*id  under  pressure  pushes  pistori  and  applies  force  to  pad 

-  2.       Piston  movement  causes  seal  to  deform  slightly  .        ,  • 

3.       B^ake  pad  contacts  bnake  disc         ^    -  ' 

a.     Caliper  body  reacts  by  sliding  on  caliper  axle- 

^       -      b.     Caliper's  sliding  action  pulls  second  pad  into  contact  with 
brake  disc  ^  ^ 

V     ^  c.     Brake  disc  is  clamped  between  pads  tacreate  braking  friction 

.    \        52  .-^ 
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II^FORMATION,  SHEET 


2. 


B.    Operator  releases  brake  l«ver 

1.       Fluid  pressure  is  eliminated  •    ^  — 

Deflected  piston  seal  returns  t6  shape 

a.  Pqlls  piston  back  slightly 

b.  Discontinues  squeezing  action  of  pads  on  disc 

(NOTE:  As  pad  wears,  the  piston  slip^  past  the  seal  and  is 
not  pulled  back  to  the  original  position  thus  eliminating  thfe 
need  for  periodic  adjustment.)' 
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Parts  of  Hydraulic  Disc  Brake  System 


1 .  ^ 


BRAKE  HOSE  OR  LINE 


MASTER  CYLINDER 


If 


BRAKE  DISC 
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Pdr*s  of  Master  071100161*  \ 


'■■  s 


CHE^K  VALVE- 


RETURN  SR8J|NG-r  \ 
^    P?»MARY  CUP--,  '  ^ 


.  /r  PISl 

SECONDARY,  CUJ 
^  PISTON  ST^P^LATE  -, 
»  •  SNi^frRING-i; 
-         DUST  SEAL  -i 
■  DUST^EAL^  I 
RETAINER  ^d^j^. 


rCYUNDER  CAP       .  > 

^  P^ATE  ,  - 

1- DIAPHRAGM 

MASTER  CYLINDER  BODY 
■MOUNTING  BRACKET 


4  «^ 


HOSE  aT^D  FITffNGS 
^1 


..^(?^K£  LEVER 


LEVER  ADJUSTING  BOLT 


Parts  of  A  Brakie  Caliper 
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DUST  SEALS,  CAMPER  AXLE^^ 


CALIPER  HOLDER 

DUST  SEAL^,  CALIPER  AXLE 

CAMPER  MOUNTING 
LTS 


CALIPER  AXLE 
OR  SHAFT 

1 


9' 
CALIPER 

BODY  HALF 


DUST  SEAL  RETAINTER 
DUST  SEAL 

HjfDRAULIC  PISTON 

PISTON  SEAL  , 


BRAKE.  DISC 


—  CAUP|ER  BODY 


■J 


R  VALVE 


EILE^ 


BLEEDER  V>fl<tVE  CAP 
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Operation  of  AAostQr  .Cyiinder  Broke  AppRco+ion 


MASTER  ^ 

cylinIert 


SUPPLY  PORT 

PRESSURE 
RELIEF  PORT 


4 


r 


PI^MARY  CUP 


SECONDARY 

^CUP   . "  * 


TO  CALIPER 


CHECK  VALVE 


5b 


TM-4 
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Operation  of  AAaster  Cylinder  Brake  Relea^ 


2. 

FLUID  FLOWING 
<  PAST  PRIMARY 
CUP 


V 


1.  PISTON  KETURN4NG  \ 


3,  .PlSTONjHEAD  IINa.ET  PORTS 


2.- 

FLUID  RETURNING 
FROM  CALIPE1R 
PAST 

-CHECK  VALVt 


3.  EXCESS  FLUID. 

RETURNING  TO  RESERVOIR 
THROUGH  RETURN  PORT 


J.  PISTcS^  -FULLSTRf TURNED 
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Btdke  CaJiper  Application 

fIrST  STAGE 


,  -  CAttPER  BODY 
SEAL 


RUID 


SEAL 


■s 


THE  PI^ESSURIZED  FLUfD  FORCES  THE 
PISTON  TO  MOVE,  )»USHING  PAD  W 
AGAINST  THE  DJSC  '  - 


CALIPER  PiSTON  SEALS 


CALIPER  BODY.-,, 


4' 


APPLIED 


UNAPPLIED 


'6€r  . 


Brake  Caliper  Application  • 

SECOND  STAGE  AND  AT  REST  POSfflON 


PAD  "ff' 


DISC 
(ST/(TIONARY) 


REST  POSITION  -  .  *  * 
BOTH  PADS  ARE  BACK  AWAY  i=ROM  DISC; 
NO  PRESSURE  IS  ACTING  ON  PISTON. 


SECOND  STAGE  - 

THE  PRESSURIZED  FLUID  CONTINUES 
TO  PUSH  ON  THE  PISTON,  PULLING 
THE  CALIPER, BODY  TOWARD  THd 
PISTON  UNTiyAD  "B"  CONTACTS 
THE  DISC.  ' .  '  . 


FLUID  It^ET  ; 


PAD"B' 
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HYDRAULIC  DISC  BRAKE' SYST^Wfr 
UNIT  II 


ASSIGNMENT  SHEET  ■#1-  I0ENTIFY  THE  ^MASTER  CYLINDER  PARTS 
Identify  each'\^of  the  labeled -p^rts  correctly  by  writing  tthe  name  in  the'space  provided. 


1. 

2. 


3. 
4.* 
5. 
6. 

7. 
8. 


11; 

12. 
13. 
14. 
15. 
16. 


ERIC 


12 


.  ■    '  M 


HYDRAULIC  DISC  BRAKE  SYSTEMS 
UNIT  II  • 

♦ 

ASSldNMENT  9HEET  #2^  IDENTIFY  THE  BRAKE  CALIPER  PARTS 


Identify  each  of  the  labeled  parts  correctly  by  writing  the  name  in  the  space  provided. 


HYDRAULIC  DiSC  BRAKE  SYSTEMS 
UNIT  II 


ANSWERS  TO  ASSIGNMENT  SH£ETS 


Assignment  Sheet  #1 


1 . 

Dust  seal ,  retainer 

y. 

Check  valve 

.  2. 

Dust  seal 

1  n 

.        •                 1 U. 

Cylinder  cap 

3.  • 

Snap  ring 

\  '  11' 

Pla^e 

4. 

Piston  stop  plate^ 

Diaphragm 

..5. 

Piston 

• 

-  lo. 

•  Mounting  br^icket 

•6. 

Secondary  cup  *  "  ^^---^^ 

)  14. 

Hose  and  fittings » 

Primary  cup.            •  ' 

lb. 

Lever  adjusting  bolt 

8.  ' 

Return  spring                 T  " 

-  ^--^             16.  ^ 

Brake  lever 

Assignment  Sheet  #2 

i 

1. 

Bleeder  valve^cap 

'    1.  ' 

Caliper  moiunting  bolt 

2." 

Bleeder  valve '      ^  ? 

8: 

Caliper  holder^ 

3. 

Caliper  body  halves 

9. 

'  Pads             ,  * 

^  4. 

Piston  seal  ^ 

10.> 

Dust  seals,  caliper  axle 

'  5. 

Hydraulic  piston 

n. 

Caliper  a#le  or  shaft 

-6. 

p  Dust  seal 
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HYDRAULIC  DISC  BRAKE  SYSTEMS 
UNIT  II 


JOB  SHEET  #1-REM0VE,  DISASSEMBLE,  INSPECT, 
REASS£MBLE,  AND  REPLACE  A  MASTER  CYLINDER 

I.    Tools  and  materials     "        •  ' 
.  'A.    Safety  glasses  •  .   ,  * 

B.  Metric  combination  wrench  set 

C.  Harid  tool  assortment         -^-^  .  ^ 

D.  Drain  pan        .  ^  ^  t, 

E.  Brake  cylmder  hone  ' 

F.  New  hydraulic  brake  fluid 

G.  Appropriate  service*  manual, 

H.  ^   New  replacement  parts 
\\.  Procedure 

A.  Remove  the  brake  light  switch  from  master  cylinder/if  so*  equipped  , 

B.  Discoonect  hydraulic  brake  line  from,  master  Cylinder 

», 

C.  Catch  brake  fluid  m  drain  pan  v 

.  (NOTE:  Be  sure  to  protect  paint  and  other  parlsuiith  a  shop  cloth.) 

D.  Remove  master  cyiindec  mounting  bolts*  -  ^ 

;  \  ,  , 

E.  *  Remove  cyhpder  from  motorcycle  for  disassembly  at  workbench 

F.  EmpCy  renaming  braj|g  JIuid  into  drain  pan  * 

G.  Disassemble  master  qylinder 

1.  *      Remove  the  ."trake  lever 

2.  Reftiove  the  du^  boot  stopper,  boot  plate,  and  boot 

3.  Remove  the^^snap  ring  using  suitable  snap  ring- pliers 

4.  Withdraw^the  piston  stop  plate,  piston  and  sec<indary  cup,  primary 
CU0,  return  spring,  and  check  valve 
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JOB  SHEET  #1 


5.       Wasfi  all  parts  in  new  brake  fluid 


(NOTE:  Never  use  gasoline  or  petroleum  to  wash  parts  because 
the  rubber  parts  can  be  damaged.)  *  ^ 


H.  Inspect  all  parts,  especially  the  master -cylinder  bore 

I.  Lightly  hone  master  cylinder  bore  to  remove  minor  scratches  or  other 
imperfections   -  -  '(   -       '  ^ 

(NOTE:  Be  sure  to  clean  cylinder  bore  area  t|;^oroughly  after  honing.) 
J.     Check  ^diafffeter  of  bore  \ 

(NOTE:  Compare  with  service  .manual  specifications.) 

K.  '  Inspect  piston  for  scratches  or  wear  / 

L.     Re^sse^nble  master  cylinder  using,  new  parts  as 'necessary  in  the  following 
ord^r: 

1.  .Check  valve    ^  ■ 

2.  Return  spring 

.3.       Primary  cup  with- lip- facing  outlet  part  of  cylinder  body 

(NOTE:  Be  especiallyj^careful  when  installing  the  primary  cup.) 

4.  Piston  and  secondary  cup 

5.  Stop , plate      *  • 

6.  Snap  rin^  '41 

1,       Dust  boot  ^     -     .  •  .  .     .  ' 

8.  Boot  plate 

9.  Boot  stopper  ^  '  • 

(NOTE:  Usually  all  internal  parts  are  replaced,  often. a  standard  repair  kit 
can  be  obtained.)  .  ' 

iVI.    Coat  ail  internal  parts  especiaH^  primary  and  secondary  cups  with  new, 
clean  brake  fluid         ;  '  '  '  ■ 

N.    Rem(fljnt  the  master  cylinder  to  the  motorcycle  and  connect  the  bwke 
line  and  the  brake  light  switch 

*    *  •  ♦  '  - 

0.    Fill  reservoir  with  new,  clean  fluid  * 
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HYDRAUUC  DISC  BRAKE  SYSTEMS 
UNIT  II 


JOB  SHEET.  #2-REM0VE,  DISASSEMBLE,  INSPECT, 
AND  REASSEMBLE  A  BRAXE  CALIPER  ' 


Tools  an^  materials^ 

A.  Safety  glasses 

B.  Metric  combination  wrenches  and  hex  keys 
Hand  tool  assortment  *  , 

D.  Dram  pan 

E.  Inside  micrometer. 

F.  Outside  micrometer 
New  hydraulic  brake  flind 

H.  {  Axle  grease 

I.  Brake" pad  grease 

4 

J.     Appropriate  service  manual 

K.    New  replacement  parts  ^ 
Procedure       .  *         -  ^ 

'A.  Disconnect  brake  line  from  caliper  body,  and  catch  ffliid  in  drain  pan 
.B.     Re'moy^  caliper  mounting  bolts  '  ^ 

C.  "  Remove -^he  caliper  assembly  fron^  mounting 

D.  ^sassemVIe  the  ca^py  •  ^  • 

1..  Unscrew  the  caliper  , axle  bolts  and  separate Hhe  caliper  bodies 
2.       Remove  the  brake  pads 

%3.  *     Remove  the  prsf^  baot  and  piston    ^   '   '  .  ^  S-JK 

(NOTE:  The  piston  can  be  removed  by  gsing  compressed  air-and 
 ,  .   by  caFeful'ly  applying  pressure  into  the  brake*  line  opening.) 


/ 
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JOB  SHEET  #2. 

4.    -   Wash  all  parts,  exceqj;  the  pads,  in  clean  brake  fluid. 

(NOTE:*  Never,  use  gasoline  or  petroleum  to  wasK  parts  because 
the  rHJbber  parts  can  be  damaged,) 

Inspect  and  measure  the  caliper^  piston  i)ore 

Inspect  and  measure  the  piston  *  ' 

Inspect  pads  and  wear  limit  marking  oh  the  pads 

(NOTE:  The  wear  limit  marking  iS*  usually  a  line  marked  on  the 
circumference  of  the  pad.)  ^ 

Reassemble  the  calipers 

1.  Install  piston  seal  in  caliper  body,  using  plenty  of  brake  fluid 
on  the  seal  and  inner  surface  of  the  cylinder  ^ 

(NOTE:  Be  sure  piston  seal  is  not  twisted  in  its  groove.)  ^ 

2.  '  Coar  the  piston  with  brake  fluid  and  push  it  slowly  into  the 

cylinder 

(NOTE:  Be  careful  not  to  damage  the  piston  seal.) 

3.  Apply  special  pad  grea^  to  the  outer  circumference  and  back 
side  of  pads 

(NOTE:'  Never  put  grease  on  disc  side  of  pad.)  , 

4.  Install  pads  into^liper  body  ha|ves  ^ 

5.  Apply  axle  grease  to  caliper  axles  and  reinstall  axles  using  new 
dust  seals  and  o-rings 

Reinstall  caliper  assembly  on  nnotorcyclfe,  tori^ing  all  bolts  to  specifications 

Reconnect  brake  line 
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'.    '  HYDRAULIC  6ISC  BRAKt  SYSTE(\^, 
.-  •  •  -       UNIT  II     ,  - 

JOB  SHEfT  .#3-BLEED  THE  ftVbRAULIC  DISC  BRAKE  SYSTEM 


I.  'T^iols^PKi  materi^ls^  ^ 
^.  ,  Safety  glasses 

^.     New  hydraulie"hrak|^|^id 

C.     Metric  wrench  'to  fit*  bleeder  \plve 


D.    B|:eeder  tube 
•  *' 

(N0T&  a  transparei*  tube  is  best 'becau5&  air  *bu^5tes  can  be  observed 
during  the  iDleeding  process.)  - 

^  E-     Clean  container  partially  filled  with  cl^an  brake  fluid         '  - 

.    Procedure  '  * 

•   ■*  ■  -         ■  ,  ■'. 

A.     Fill  master;  cylinder. with  n6w  brake  fluid  *  •       '  "  ' 

B4    Connect  bleetier  tube  to  .bleede^  valve^n  caliper  ^ 

■       ( \     ,         ,  '  ■ 

Submerge  other  end  of  tutJe  into  i^artially  filled  (container  of  fluid 

.  . ,1  \  .  ■ 

D     Build  u|^  p'ressure  m  hydraulrc  system  by  squeezing  ttfe  hand  lever  rapidly 
§evera1  times  and  JiQl^ing  the  lever'  tightly- 

y'E,  <^While  holding  pressure  on  the  le\*cr,  dpen  the^  breeder  vaiy^  ^bc^t  1/2  tfirn 

iFigure  ^)r  * '     ,  ^  -  - 


F.    WtietT  hanc|ile,  goes  down,  hold  it  down  until  bleeder  sc^ew,  is  closed 


ERIC 


1*^ 


6fJ- 


^^^^ 


-        JOB  SHWP'*?  . 

Repeat  pumpi^ig  Up  hrydrauij^^ressufe,  while  opening  and  closing  6beeder> 
valve  *tintil  all  air  has  beea  eypeHed  '  , 

(^lOTE:  Check  fluid  iQvefTn  master  cylindei;  frequently  throughout  bleeding^ 
process.)" 

Tighten*  bleeder  valve   .         *      '       ^  " 

'Remove  hose  ^  *  . 

'Install  bleeder  valve  dust  cap      ^  * 

>  •    I,  " 
> 

Check  flui(J  level  in  master  cylinder  and  fill  to  proper  level 


0 
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HYDRAULIC,DISC  BRAKt  SYSTEMS 
UNIT  II 


JOB  SHEET  #4^-INSPECJ  AND  CHECK  THE  pRAKB-^C  t 

I.  Tools  «Bnd  maferiais 

^A.    Satety  gla^s        ,  ^ 

•  <»       ^  ' 

B.  Motorcycle  siah'cf  or  blocks 

C,  *0"  -  1"  micrometer 
C).  ^  DiaV  indicator  -  ^ 
E.*    Appropriate  service  manual 

II.  Procedure    .  '  ^ 
A,    Raise  front  wheel  of  motorcycle  using  stand  or  blocks 
^B.     Inspect  friction  surface  of. disc  for  wear*  and  scormg 


'  C.    Measure  thickness  of  disc  on  the  worn  portion  with  micrometer^^  and* 
*cotTipare/reqdi*ngs  with  specificatfons,  in  service* manual  '^Figure  1) 


Fake^ 
around  thet  di^c.) 


(NOTE:  Take^  rrie^Lrrements  1/2"  toM"  from; outer  ed|e  at  several  points 


FIGURE  1 


.    JOB  SHEET  #4  .     .  ^ 

Mount  dial  fndicator^so  that  contact  button  cdh|tacts  the 
outermost  eelge^'  of  the  dlSd  i 

Pre^fiiUd  the  dial  indrcajtop     ^   '  -  ^ 

Set  scale  -to  0"»  .  •  . 

Rotate  front  ^hflel  affd'^disc  slowly     *  ^.  * 

Observe  total  runout  of -djsc  '  ,  ...  , 

Connpare  readings  wfth  specifications  in  service  manuals 

(NOTE:  If  runout  is  excessive,  determine^  first  tKfit'the  wheel  • 
bearings,  and  axle  are  not  at  fault.)  ,  v 
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iftoRAULIC  DISC  BRAKE-  SYSTEMS'-' 
<  UNJT  II 

TEST 


Match  the  terms  6rt  the  Tight  to  .the  correct  definitions. 

1'. 


 a.  ,'Con8ition  caused       heat  or  moisture 

that  decreases  frictfbn  aod  the  resulting 
^  •  braking  power  of  the  system 

 b.  Har#j  slick  finish  that  forms^'  on  brake  ' 

♦     ,    lining  due  Jto  heat  and  fraction        '  ^ 

 c.  Temperature  at  which  .flukJs  begin  ^o  • 


,  _      between  two  bodies  in  contact 

 e.  braking  sysfern  utilizing  a  caliper, which 

t:ompresses  brake  pads'agai^st  a  circular 
\     disc   ,       -       ,      -    ♦    *  ^ 

 f.   Basic  property  of  fluids  yVhich  means 

,  tfiey  cannot  b^  reduced 'in  volijme  by 
■  pressure  •*  ,      .  ' 

^"^g^  BasAC^jpi^cipie  of  hyqraulics  whereby  , 
;  the  foiT:erappfrea:tD  pfesswize-^iftokltjs 
10*      inCrea^  in^  diregt  propdrtion  To'tbe 
'difference  in  surface  area  of  the  two 
pistons 


h.  Process    o^*  .expelling   air    from,  the 
hycfraolic  system 


2. 
3. 


\/aporize    ^  ^       .  .        -  . » 
d.  Resistance    .to    ^relative     movement  5. 


'6. 

7.; 

« 

8^. 


Disc  brakes  « 

Friction 

Force  ►  ^ 
multiplication 

Brake  hnmg 
glaze , 

Noncdmpressible 
Brake  bleeding  ^ 
Boiling  point 
Brake  fade 


List  the  advantages  of  tip,  hydraulip  disc  brake  system. 


Describe  the  operation  of  the  master-  cylinder. 


Describe  ,the  Dperat^on  of  the  brake  caliper. 


DemonstRate  th«  -ability  to: 


^  4 
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a.  Remove,  disassemble,  inspect,  reassemble;  and  replace  a  marSj^r  cylinder. 

.  b.  Remove,  disassemble,  inspect,  and  reassemble  *a  brake  caliper. 

c/  *  Bleed  the  hydraulic  djsc  brake  system.    ;  ^  . 

d.  Tnspect  and  ch^ck:  the  brake  disc.      *  ^  ^ 

fTsiOTE  If  these  a^tivfties  l>ave  not  beeg  accomplished  prior  to  the  test,  ask 
your  instructor  when  they  should  be  completed.)  ^ 


HYDRAULIC  DISC  BRAKE  SYSTIEMS  J 
UNIT  II  I  ' 


ANSWERS  TO  TEST 


a      8  e.  1 

b,  4        *  -f.  5 

c,  7         •  g.  3 


d.     2       ■  h.     6  , 
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2        a.  Minimunn  brake  fade  due  to  greater  heat  dissipation 

b  Greater  braking  power 

c  Greater  reliability  * 

d.  Self-adjusting  -  "  - 

r  t 

e.  Easier  to  inspect  foV  lining  yvear  ^_ 

.  i 

3.       a.  Master  cylinder 

b.  Brake  hoses  or  lines"  4#  • 

c.  Caliper  and  pad* assembly 

d.  Brake  disc  .  -     .  . 

"4.       a.  Check  vaJve  i.     Dust  seal  retainer 

*   b.  Return  spripg        ^  j.      Brake,  lever  , 

"c.  Primary  cup  .  k.     Cylinder  cap  " 

d.  Secondary  cup*  *'  I.  Plate  

e.  Piston  ^  .   m,  DiaphVagm 

f.  Piston  stop  plate  »  .  ,  Master  cylinder  body 
g  Snap  ring  -                               o.     MoL>nting  brpck€^t 

h.  Dust  seal  ♦     *  •  '      J  ' 


a.  Caliper  body  halves 

b.  *  .Caliper  seal  ring 

c.  '  Pads  ^ 

d.  Brake  disc 

e.  Dust  seal  retainer 

f.  '  Dust  seal 

i 

g.  Hydraulic  piston 


//   h.  Piston  seal 

i.  Bleeder  valve  cap 

j.  Bleeder  valve""  ^ 

k.  Caliper  ax.]e  or  sh^ft 

1.  ^Caliper  mounting  bolts 

m.  Dust  seals,  caliper  axle 

n.  Caliper  holder 


Discu-ssion  should  include: 

a.  Keep  Hydraujic  brake  fluid  cteS^  and  free  of  moisture 

b.  Do  not  rtriix  hydraulic  brake  fluids  having  different  bases 

c.  Do  not  reuse  old  brake  fluid 

d.  Do  not  spi.ll  brake  fluid  on  painted  surfaces  or  g^^s 

/  ^ 

Description  should  include:  /     ^  , 

a.     Operator  compresses  brake  lever  f. 

\  \ 

1)       P^iston  and  primary  and  secondary  cups  move  inward 

Fluid  is  trapped  and  pressurized  as  cups  seal  off  return  port 


2) 
3) 

4) 


Flu*d  under  pfressure-is  forced  through  check  valve  and  br^k^  lines 
to  the  caliper  '    .  -  - 

^Return  spring^ in  master  cylinder  is  being  compressed  throughout 
this  operation 


Operator  rele.ases  brake  lever*  '  ^ 

1)       Piston  and  cups  are  pushed  back  by  compressed  return  spring 


.2) 


3) 


giston  moves  back  faster  than  fluid  returns  from  caliper  creating 
a  void  in  front  of  piston 


Void'  iQ  front  of  secondary  cup  is  filled  by 

a)  Fluid  flowing  m  frbm  reservoir 

b)  Fluid' from  behind  piston  flowing  through  small  holes  in 
piston  past  primary  cup 
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4)      '  Fluid  returning  frona  caliper 
a)     Passes  check  valve  ^ 
'    b)    Passes  through  return  port  to  reservoir 
description  should- include: 

Operator  compresses  brake  lever 

1)  '     Fluid  under  pressure  pushes  piston  and  applies  force  to  pad 

2)  Piston  nnovement  causes  seal  to  defor+n  slightly 

3)  Brake  pads  contacts  brake  disc 

a)  Caliper  body  reacts  by  sliding  on  caliper  axle 

b)  daliper's  sliding  action,  pulls^second  pad  into  contact  With 
brake  disc  / 

c)  Brake  disc  is  clamped  between  pads  to  create^braking  friction 


b.     Operator  releases  brake  lever 


1)  Fluid  pressure  is  eliminated 

2)  Deflected  piston  seal  returns^  shape 
*a)     Pulls  piston  back  slightly 

b)     Discontinues  squeezing  action       pads  on  disc 
Performance  stills  evaluated  to  the  satisfaction  of  the  instructor  I 
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CENTRIFUGAL  CLUTCHES 
UNIT  I 


UNIT  OBJECTIVE 


After  completion  of  this  unit,  the  student  should  be  able  to  identify  the  parts  of  a 
centrifugal  clutch,  describe  its  construction,  and  discuss  its  operation.  The  student  should 
also  be  able  to  remove,  service,  a^nd  replace  a  centrifugal  clutch.  Thi$  knowledge  will  be 
evidenced  through  demonstration  and  by  scoring  eighty-five  per<;ent  on  the  unit  test. 


SPECiFIC  OBJECTIVES 

After  completion  of  this  unit,  the  student  should  be  .able  to: 

1. '^      Match  terms  associated: with  centrifugal  clutcfhes  to  the  correct  definitions. 

2.  Identify  the  parts  of  a  centrifugal  clutch.  ^ 

3.  List  the  types  of  centrifugal  clutch  actuating  wQigRjs. 

4.  ^   Describe  *the.constructior;i  of  a  centrifugal  clutch.  ' 

5.  Discuss  the  operation'  of  a  centrifugal  ctutch. 

6.  Select  causes  of  specific  clutch  failures.*      '  *        '  • 

7.  Demonstrate  the  ebility  to* 
a.     Remove  and  disassemble  a  centrifugal  "clv^h  J 


b.  *    Inspect  and  measure  the  parts  of  a  centrifugal  clurbh. 

c.  Reassemble  and  replace  a  centrifugal  clutch.  ^ 

d.  Adjust  a  centrifugal  clutch. 
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CENTRIFl4GAt*CLUT(fHES 
UNIT  I  . 

SUGGESTED  ACTIVITIES 


I.    Instructor;  — '  •    '     '    '  . 

A.  Provide  studen't'with  objective  sheet. 

B.  ProvitJe  student  with  information  and  ^ob  sh^ts. 
.  •  C,    Make  transparencies.  *  ' 

D.   IJiscuss  unit  and  specific  objectives, 

Discus$  infqrmation  sheet."    .  -    '   *  _  '  ■ 

5.    Construct  a  cutaway  or  mock-up  of  a  centrifugal  clutch, 
>     G.    bemonstrate  anfl"  discuss  the  procedures  outlined  in  the  job  sheets. 
^     H.    Give  test.   ,  '     ■  "  '       ,  V 


II.  Student: 


t 


r* 


A.  Read  obieptive  sheet.       ^    ^  ^               *    •     n  ^ 

B.  Study  information  sheet.  .      ^  *  * 

C.  Complete  job  sheets.  %  \ 

D.  Complete  activities  assigned*  by  instructor.  - 

E.  Take  test.     ,              '     ^  v  . 

INSTRUCTIONAL  MATERIALS  . 


I;    Included  in  this  unit:"*'  /  •  .  * 

A.  Objeptiv0  sheet  #  . 

B.  information*  sheet 

C.  Transparency  roasters    -    .  . 

"1./    TM  1-Parts  Of  a  ^Centrifugal  Clutch 
.  2.       TM  2~Roller  Centrifugal  Clutch  Weight 
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3.  TM  3--Pivot  Centrifugal  Clutoh  Weight 

4.  TM  4-Steel  Ball  Centrifugal  Clutch  Weight 

5.  TM  5--Clutch  ITelease  Mechanism 

D.  Job  sheets 

1.  Job  Sheet  #1 --Remove  and  Disassemble  a  Centrifugal  CItJtch 

2.  Job  Sheet  #2-lnspe(^  and  Measure  the  Parts  of  a  Centrifugal 
Clutch  '  . 

3.  '    Jqb  Sheet  #3-Reassemme  and  Replace  a  Centrifugal  Cliitch 
*    4.       Job  Sheet  #4-Adjust  a  Centrifugal  Clutch      '  ' 

E.  Test  ' 

F.  .  Answers  to  test  *  ' 

A.  Chilton s  New  Motoccyele  ^oubleshooting  Guid^.  Radnor,  Pennsylvania:- 
Chilton  Book  Co..  V973.    ^     *  '     ^  ' 

B.  ^Motorcycle  Service  Manual.  Vol.  1.  3rd  e^kansas  Ci^,  Missouri:  Technical 
Publications  Divisioh/I^ntertec  Publishing  Corp.,  1972. 

C.  Honda  90  Service  Manual,  Honda  Motor  Co.,  Ltd. 

D.  Motorcycle  Systems  Training  Manual-Motorcycle  Power  Train:  "l^awasaki.. 
Motors  Corp!,  19^3/  *  '  .  •  • 

E.  .t3lenn,  Harold  t.  Glenn  s  Honda  Single  Cylinder  Repair  and  Tune-Up  Guide. 
New  Vork:  Crown  Publishers,  Inc.,  1968.  •  / 


CENTRIFUGAL  CLUTCHES 
•  '    .  UNIT  I 

V  ■    ^  •  ■  . 

INFORMATION  SHEET 
Terms 'and  definitions  •         '  -    .         ^  '  ' 


A.  Centrifugal  J^rce-Forcfe  which*  .tends  ta  mov€  a  bo^j^y  ^ay  from-its  cente^, 
of  rotation  and  increases  as  the  .speed  of  rotation  •  increases 

B.  PowenJIow-Transf^r  of  power,  iip  proper  sequence,  from  or^  unit  to  another 

•      ;  -  .         ^     ^  _  . 

C.  Fraction  dise--Metal  plate  tj:ia^  has  friction  lining  bonded  to  it  ^nd  is  the 
•  driven  component  of,^fhe,  chjtch      '       .  ^ 

A   '     *  '         W  . 

D.  Clutch  plateS'-Smoolii  steel, plates  that  are  connected  to  the  drive  pH^te 
and  provide^j  friction  surface  for,th)9  friction  discs  ,  . 

.  '         •  '  /  , 

E.  Drjve  plate-Hleavy  ste.el  plate  conne.ctld  to  the  crankshaft  that  drives  *th.e 
'   'clutch  '      .  ■ 

F.  •  Priniary  drwe  ge^irr-Fi/st  «gear  in  the  poM^er  flov^;^  driven  by  the  clutch^ 

G.  "Centrifugal  weights-Weights  -tk^at' generate  the»necessary  force  ta  apply  the 

clutch   .  .   -  •  *  '  ^ 

Parts  oyf  centrifugal  cititch  (Transparency  3)  '  '-■  .   *  . 

^  ).  '  '  ■      '    ' '    ■  ' 

A".  ^Clutch  plateT  retairfing  ring 


B.  '^Clutch  plates 

C.  Friction  discs    \         '  ^ 

t  •  ■ 

8.    QJutch  plate  return  spring 

Prirnary  drive  gear  snap  ring 
F.*  Primary  drive  .gear- 
^G.*  Clu-tt\'hub       '  * 

H.  Clutch -huf)*  guide  or"". bushing 

I.  Centcifu^.l  weights^ 

J.    'Drive  plate'  *  .  i% 
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INFORMATION  SHEET  ~  ^ 

1^  Clutch  cover  return  spring  .  '     '  . 

•   L.  Clutch  cover  *  •  \         ^  - 

M.  Clutch  d^per  sprinf;  .  ^ 

^Nn  Bearing  shell  ^ 

*   .0*.  Clutch  release  ball  bearing  .  '  ^  ' 

P.  Oil  guide  and  thrust  plate  *  * 

Q.  Clutch  camplate  . 

1^.  -  Release  lever  *.  . ,  * 

^-^^^^  '      S.    -^Adjuslfng  bolt  and,locknut  ^ 

^  '  '  ♦ 

T,    "franjfnission  shift  shaft  /        ^  '  . 

f 

ML    Types  of.  centrifugal  clutch  actuating  weights.  {Transparencies  2,  3,  and  4) 
'    .  A.    Roller    ,    .         ■  ...  ,     W  ' 

**         B,    Pivot     :    ^  V  '  .         '  ^ 

C.    SteeV  ball 

^       JV.    Construction  bf  centrifugal  clutch      *"  ,  -  ^  , 

'      ^    ^  ^  '     .  ,  ■      •  / 

I  "      A.    Clutch  ;f)rrve:;  plate,  clutch  plates,  and*  clutch  cpver  are^corviected  and' all 

^  ,  \  rotate  jo^ther 

B.  '  Friction;,  discs^  connected  to  and  rotate  with  clutch  hub 


/  ^        C.    Springs  iiold  friction-  discs^hd  plates  apart 

»       ^D.    CentrifugaJ  weights  apply  pressure  to  create  friction  between  plates  and 
.  discs 

*» 

^  E.,    Override*  system  ^ 
^  .  '  .    .   .1.   ,  'Lever.        *  * 

,    ,  ^  .  •  *  ,  2.  ;    Camplate  bearing    ^  . 

^   ,  ,  ,  .  .  3.   .  "Clutch  cover  springs 
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fNFORMATION  SH'EET 

F,  #  Key  factorship  construction  ^       '  ' 

/  ^  1.       Centrrfugal  weights    -  *^ 

;  ,        ■  • 

a.    Xorrect  size   .  '  ^  ^ 

^  'b.     Correct  weight  ^  ^      '   '  fj" 

2.       Drive  plate 

a.     Alignment  ^ 

b*     Wear  in  the  area  of  the  centrifugal  wei^ts 

V  ' 

V.  .  Operati'on  of  centrifugal  clutch 

A    'Low  RPM  (1800  RPM  and  less) 


1:       Centrifugal  force  acting  orl^ weights  is\not  enough  to  overcome 
return  springs  that  hold  clutch- plates  and  friction  discs  apart 

2.       No.  friction  , 


3,  transmission.' of  power  * 

B.     Medium  and  high  RPM  .      .  ^  ^ 


^  1.       C^ntnfu'gal  force  causes  weFghts  to  move  outward 

rami 


r\  i'  ' 

Weights  move  along  jncltne<;j  ramps 


a/    Compress  return  springs 

b,  Clutch  plates  and  friction  discs*^  come  together 

c.  .Friction  causes  friction, discs,  tp  rotate  ^       /  — 

d^^  Power  is' transmitted  to  clutch  hub  "and  on  to  primary  drive 
•  >  gear 

A  screw  spline bn  some  clutch  hubs,  notably  Honda, 
^  •     »^  ,  y  he[ps  to  engage  the  clutch  and"  keep  it  engaged  when  jjsing 

'\  engine  compression  for  breaking.) 

;Q     Shifting  at  high  RPM  (Transpar^ency  5)* 

1,       Lever  attached  to  foot  pedal  rotates  camp^te^ 


#^         -  ^  2.       Camplate  exerts  force  on  dutch  rdease  ball-bearing 


8'B' 
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iNEORMATiON  SHEET 


3.  '  /  Bearing  pushes  clutch  cover  inward  ag^mst  spring  tension 

4.  -Plates^and  discs  separate  to  interrupt  flow  oKpower  even  though 
xentrirauxfal  for^le  is  still  acting  upon  'the  weighfS 


Shiftina*  can^be  acconrfplished  snnoothly  with  no -power  beir)fc| 


traosrmtted 
Vl.  Causes  of-clutch  failures 

A.  Clutcff  will  not  engage  "  I 

1.       Centrifi^gyl  weights  not  working  proWrly 
2  '      yVorn  6/"  broken  friction  discs 

3.  ^  Clutch  plate  retaining  ring  broken  or  missing 

4.  ^  Clutch  cover  retu^|Kspnngs  broken  or  missing 

5.  -^Improper  adjustment  of  gear- change  mechanism 

B.  Clutch  Will  not  disengage  ,      ^  " 
^  w   1  .      Centrifugal  vyeights  stuck 


ck  in  olitward  posit^n 


2.       Weak,  broken,  or  missing  clutcH  returft  springs" 


3*.      'Engin-»^  idle  RPM  too  high 
^         4. .    ^  Binding  between  disqs  and  plates 
^  Q'\^  Clutcli  will  not  disengage  v^fhile'^  shifting 


1 

•2; 
4. 


Faulty  release  mectiianfsm 

'    "'  * 

'  l^pjroper-adji/stment  of  gear  chahge  mecfiantsm 

Slippage  .be-tween  shift^  spindle -and  relea^  lever/ 
Twisted,  bent,  or-  brbken  shift  shaft 


J 


0 
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PARTS  OF  A  CENTRIFUGAL  CLUTCH 

Friction  Di^-);   ^.Clutch  Plat^ Return  Spry 


Clutch 

—  ^ 

Friction 

Clutch  Pl^t 

Clutch  Plate 
Retaining  Ring 

J.  ■  ■ 


ma  ry  Drive  0/60  r 
'     SnopR'mg,  ' 

Primory  Dr}\}f  Geor. 

-ClutchjHut) 

p  Clutch  Hub' 
/   6uide  ^ 
i  .orBushing 


-  Cerdfifuga^Weights 


Drive  Fjiqte 


Clinch  Cover 
Ren^i-n  Spring 


Bearing  ShelJ 

-  Clutch  Release  Ball  Bearing 

Oil  Guideahd  Thrust  Plate 

GJutch  Camplat^^ 

—  AdjustinaBolt  • 
\    and  Locknut 


Ctutch  Damper  Spring 


Re\e<Sse  Lever 


Transmission  ShiftShoft 


M  -  11-B 


RpUER  CENTRFFUGAL  CLU"i:CH  WEIGHT 


.r 


RELEASE  SPklN 


\^  L^VER  / 
jy\6VESUPORD0WN' 


-8.8 


.Jib  


.,i3.B 


PI  VOT  CENTRIFUGAL  CLUTCH  WEIGHT 


UTCH  COVER 


DRIVEfLATE 


CLUTCj^CENTER 


DRIVE  PLATE- 
RETURN  SPRING 


PRIMARY 

DRIVE  Gear 


CLUTCH  release 
SPRING 


CLUTCH  CAMPLATE 


:     :   PJVOT  ^ 

CENTRIFUGAL  Weight 
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STEEL^ALL  CENTRIFUGAL  CLUTCH  WEIGHT 


CtUTCH'HOUSING- 
RmMARY  DRIVE  GEAR 

STEELBALLS 
BALL  GUIDE  RING 


•  RETURN  SPRIKG. 


mCTION  O^S.CS   -     '  ' 
CLUTCH  PLATES  • 
CLUTCH  SPRINGS 

SNAP  RING" 


CLUTCH 
ENC>AGED 

NUT 
HUB 

retainer 
hub" 

.  CLUTCH 

disen<oag£d/ 


•'•  ' 

j  i  . 


TM,-4 


CLUTCH  RELEASEMECHAN ISM  J 

,  SHIFT  DRUAA 


CLUTCH  CAMPLATE 


GEARCHANGE  PEDAL 

/- 


ClUTCH  LEVER 


Operation  of  the  clutch  and  gedrchange  Ifevers 
'      « on  the  autonmatic  clutch  machines. 
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CENTRIFUGAL'CLUTCHES 
UNIT  J 


JOB  SHEET  #1 -  REMOVE  AhJD  DISASSEMBLE  A  CENTRIFUGAL  CLUTCH 

(.    Tools  and  materials  ,        /    •    ?  "  '  / 

-  ■    >-  "  -     :  ,. .  ^  L  _ 

A.  Metric  sockets  and  end  wrenches     .  .  • 

B.  Impact  screwdriver  set  ^  , 

I  ' 

•  C.     Hand  tool  assortment       *  \ 
^      D.    Snap  ring  pdiers 

E.    T-handle  box  wrench,  16  mm  (some  makes  and  models) 

s  - 

F     Arbor  press  or  bench  vise 

G     Appropriate  service  manual  ^ 

ifH   -Safety  glasses 
LI.*  Procedure 

A     Remove  kickstarter  pedal,  if  necessary 

B,  Remove^nght  side  crankcase  cover  screws  using  impact  screwdriver 

C.  4  Remove  crankcase  side  cover'     ,  *  ' 


D.    Renacve  g*ear  change  release  mechai;iisi 


t  secufR  1 6  r 


E     Straighten  tab>on  lock  washer  that  secufft  16  mm  nut  with  screwdriver, 
'v\h8n  so  equ'pqed 

F      Remove  nut  from  end  of  crankshaft,  using  special' J-h^ndle  wrench,  4f 
^  gi|  necessary  ,  / 

G.  Slide  clutch  unit  off  of*  crankshaft  6nd 

H.  -  Compress  clutch  release  springs  by  pushing  on  clutch  plates  and  discs  using 

press  or "  vise         \  .  '  *  ' 

I       Remove  large  plate  snap  ring  using  snap  ring  pliers  ^ 

•  •  -  ' 

JL     Remove,  plates  and-  discs      -     *    .       *  .         .     .  * 

K     Shde  primary  drive  ge^r  >and  clutch- center  out  of  clutch  unit 

L     Remove  centrifugal  weights'  '  *       <  ,  • 


2aB 


JOB  SHEET  #1 


M.    Compress  clutch  drive 'pfate  and  clutch  cover  togettjer  to  release  sprmg 
tension  on  the  cover  to  plate  attaching  bolts  usinfr  press  t>r  uise  . 


N.    Remove  bolts  and  separate  drive  plate  and  cover 

•  I         \ .  I  7  f 
.JNOTE.:  Be  sur^jo  le^giii^  damper  sprijigs.) 


^1 
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'      •  CENTBIFUGAL  CLUTCHES 

UNIT  I  111  ' 

^  JOB  SHE^T  #2--INSP6CT  AND  MEA'SURE  THE  PARTS 
•  OF  A  CE<\ITT?IFUGAL  CLUTCH  r- 

tj^ols  and  materials  ^  /        .    -  .  ^ 

A.    Micrometer  •    *  •  . 

•   

,  B.*    Feeler  gauge  '      *    .  ^ 

« 

C.     Flat  surface  plate  •  '  , 

Cf    Machinist's  steel  rule  or  calipers  '  ^  ^ 

E.  Appropriate  siervice  manual 

F.  Safety  glasses  .  ^  ^ 

'Rrocidure  *   "  ,      ^  ' 

A.    Clean,  and  visually  inspect  all  parts  fo'r  obvious  wear  or  damage  . 

B     Measure  the  thickness  of  The  disc  luning  using  the  micrometer,  and  compare 
.   with  specifications  .  .    '  . 

y    -  - 

C.     Lay  the-^^lutch  plate  ^flat,  and  check  *plate  for  ^arpage  at  several  places 
around  the  clujch' plate  using  the  feeler  gauge  and  surface  plate 

D     Place  clutch  plates  on, clutch  center,  and  check  for  l?acklash  and  compare 
with^  specification^ 

E     Measure  tf:^  free  length  of  ail  clutch  springs  using  machinist's  ruie,  and 
compare  with  specifipations;  ,  -  . 

-    f  .        .  " 


■    -  •  '  M 

CENTRIFUGAL  CLUTCHES  •       -    ,  ' 
'     UNIT  I  . 


JOB  SHEET  #3-REASSEMBLE  AND  REPLACE  A  CENTRIFUGAL  CLUTCH- 


I.    Tools  and  rpateriais-  /    -  ■. 


A.    Metrid^  sockets  and' fend  wrendieis 

w'  -       ■  '\ 

B.     Impact  screwdriver  set 

C     ^Hand  tool  assortment 

\ 

D     Snap  ring  pliers  •  ^ 

/  .: 

E.     T-handie  bOx  wrench  16  mm  (some 

makes  arKl  ,m'5dels) 

F      Arbor  press  or  bench  vise  - 

G.    Appropriate  service  manual 

H     Safety  glasses 

* 

Procedure  ^ 

■.  V 


A,  Install  damper  springs  and  assemble  xirive  plate,  and  clutch  cover  and 
compress  in  press  or  vise 

B.  Install  clutch 'cover  bolts  and  tighfen"to  specif ication§ 

C      Install  centrifugal  weights         .        -        .  •* 

•  '  _    -  *** 

D     Sii,de  primary  drive  gear  and  clutcht. hub%ito  clutctt.  unit 

E.     Inst'all  clutch  plates  and  frictioripijl^cs 

—     -  ^  '  .      ,  ■       ,  ' 

^      Ccfmpress  dutch  release  springs  with  a  prgls^or  vise  and  install  clutch  platje 

retiming  ring     \  V         s       .  ^  .  ^         \k  ^  ^  < 

1      y  ^         '  -  '  ' 

G     Slide  c^tch  unit  onto  crank'shaft  ' 

H.  Install  lock  washer  and  16  mm  nut  on  crankshaft. 

I,  Tighten  nut  to  specifications  and  bend"  lock  tab  ^roupd  ntit 

J  Instaji  gf/ar  change  release^  mechanisrn   ^                        ^  f  . 

'Ki^  Install  crankcase  side  cover  and  tighten  screws  with  impoCt  screwdriveV 

L  Install  kickstart^fs^edal,  if  necessary  .  » 

M.  Start  engirfe^  and  chjeck  operation  of  cer^tri^ugal  clutch  ^' 
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CENTRIFUGAL  CLUTCHES 
UNIT- I      '       ^  - 


> 


•   15b  sheet  #4--adjust  A'CENtrifugal  clutch 

Tools  and  mjirerials         '  '  • 

•/               /           .       (  •  ■    '  /         •  --  •        '  ■           ,    "   •  - 
A!. , 'Metric  v\{rerch€S_     ,  •   ,  •      ,   -• 

B.  Hand  tool  assortment    »  -       .  .  . 

C.  ^.^Appropriate-  service  manual 
.D.   'Safetytfjfesses  ,  ^ 

Procedure  *  '     '        .  •  ^ 

A,     Loosen  adjusting  b^lt  locknut  •       '  *,  , 

p.     If  clutch  IS  slipping,  turn  the  adjusting  screw  clockwise,  until  engine  will 
continue  to  idle  when  shifted  into  gear  '  .  ' 

'    V  ,  f 

C.     If  :lutgh  will  not  disengage,  turn^e.adjust^hg  screw  counterclockwise  until 
engine  will  continue  to  idle  when  shifted  into  gear 


r 


*  / 
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CENTRIFUGAL  CLUTCHES*  ' 
.   UNIT  I  *^ 


./^  .               '  TEST  ; 

• 

♦ 

Match  the  terms  on  the'  right  to  the^  correct  definitions. 

% 

a. 

Heavy   steel  plate  connected  to  the 

1 . 

F^wer  fFow 

• 

crankshaft  that  drives  the  ckitch 

2/ 

Clutch  plates 

b. 

Force  which  tends  to  move  a  body  away. 

from  its  center  of  rbtation  and  increases 

Primajy  drive 

as  the  j^eed  of  roiation  increases- 
• 

gear 

.  c. 

Transfer  of  power,  in  proper  sequence, 

A 

CentrifugaP  ^ 

from  One  unit  to  another 

force 

d. 

First  gear  in  the.  powet^flow  driven  by 

.5.' 

rr-iciion  aisc* 

the  clutch 

6. 

Drive  pirate 

e. 

Smooth  steel  plates  that  are  connecTbd 

•to  4he  drive'plate  and  provide  a  friction 

7. 

Centrifugal 

•/ 

surfac^  for  the  friction  tliscr^^  » 

weights 

f. 

Metal   plate   that   has  friction  lining 

bondpd.  to    it    and    is    th^'  driven  « 

component  of  the  clutch  • 

Weights  that  generate  the  necessary  force 

to  apply  the  clutch 

4 
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Select  the  causes  of  specific  clutch  failures  by  placing  an  "X"  in  the  appropria^  ^ 
blanks.  -  , 

a.     Clutch  will  not  engage    '  , 

 1)  Transnnission  in  wrong  gear  » 

 2)  Wbrn  or  broken  friction  discs  ^ 

3)  Clutch  cable  broken 


4)  Innproper  adjustnnent  of  gear  change  nnechanisnn 

5)  Centrifugal  weights  ^^not  working  properly 


6)  Centrifg^ai^Weights  stuck  in  outward  positiorj. 


1\  -iS^tch"  plate  retaining  rmg  broken  or  missing 
8)  Clutch  cover  return  springs  broken  or  missing 


b;  '  Clutch  will  not  disengage 

 1)  Centrifugal  weights  stuck  in  inward  position* 

2)  Binding  between  discs  and  plat 
 3)  Engine  RPM  too  low 

i 

 4)  Weak,  brokqnror  missing  clutch  return  springs 

 5)  Engine  idle  RPM  too  high 

6)  Centrifugal  'weights  stuck  in  outward  position 


c. 


Clutch  will  not  disengage  ^while  shifting^ 
^^1)  Faulty  release  mechanism 
2)  Engine'  RPM  to6  high 
3r  Twisted,  bent,  or  broken  shift  shaft  > 

7      '  ■ '  • 

 4).  lnn(froper  adjostmeQt  of  gear  change  .mechanism 

 5)  Slippage 'between  shift  spindle  .and  release  lever 

'  100 
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7.       Demonstrate  the  ability  to;         ^  .  *^       '  • 

a.  Remove  and  disassemble  a  centrifugal  clutch. 

'  *  .  * 

b.  Inspect  and  measure  the  parts  of  a  centrifugal  clutch.  , 

c.  Reassemble  and  replace  a  qentrifugal  clutch. 

ft 

>  ^  d.  'Adjust  a  centrifugal  clutch.  » 

(NOTE':  If  these  activities  have  not  been  accomplished^  prior  to  the  test,  ask 
your  in^ructor  wfien  the^^  should  be  completed.)       *  •       .     *  . 
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CENTRIFUGAJ.  'CLUTCHES 

UNIT^I  J 


ANSWERS  TO^TEST- 


■  1.       a.     6  •  .e.*  2 


b.  '4  f.  5 

c.  1.  '  g.  •  7 

d.  3 


■  2.  a'.  Clutch  plate  retaining  ring    t         •  0 

^  b.  Clutch  plates 

)  *  c.  Friction  discs  ^ 

d.  Clutch  pTafe  return  spring 

.   •  '  e.  Primary  drive  gear  snap  ring 

\^  '  f . .  Primary  drive  gear  ^ 

^4    '  g.  Clutch  hub 


i  ■ 


h.  Clutch  hub  guide  or  bushingj^^^^^^ 

i.  CerfWfugal  weights 
j.  .  Drive  plate 

k.  ^  Clutch  cover  reujrn  spring 

I.'  CKitch  cover 

m.  Clutch  damper  spring 

nT  Bearing  shell  • 

0.  Clut(*h  release  balj  bearing 

p/'  Oil  guide*  and  thrust  plate 

q.  ■  Clutch  camplate^  k 

*r.  Adjusting  bolt  arfd  It^knut^  ' 

%. '  Release  leVer         ,    *         ^  - 

t.  Transmission  shift  shaft 


a.  Roller  ' 

b.  Pivot  ,   .  :  ' 

.  •         •       ■  •  '•  •  >  . 

yC.     Steel  ball    '  '  T 

Description' should  include:        '  *  ^ 

a.  Clutch  drive  plate/ clutch  plates,  anTd  5lutch  cover  are  connected  and  all 
rotate  together  *  % 

*  *  i 

I  '  •        *  ■  ' 

b.  ,   Friction  discs  connected  to  and  rotate  with  clutch  hub    .  * 

c.  ^pr4ngs  hold  friction  discs  and  plates  apar^  .  ^  • 

d.  Centrifugal  weights  apply  pressure  to  create  friction  between  plates  and 
discs  ^ 

e.  Override  systeo]  ' 
^  1)        Lever  0 

2)  Oamplate  bearing  . 

3)  Clutch  cover  sprjngs 

f.  Key  factors  in  construction  * 

1)  Centrifugal  weights        '     '  *  * 
•  .  .    a)     Correct  size 

^      b)     Corr£(2f  weight- 

2)  *  Drive  plate^  ^  ' 

a)  .  Alignment   *  '  *     >.  ^ 

b)  Wear^  in  the  ar^a  of  the  centrifugal  weights 
Discussion  should  include:  , 
a.     Low  RPIV]^  (t800  RPM'and  less) 

I  \ 

1)    •  Centrifugal  force  acting  on  wejc|t}jtris  not  enough  to  overcome 
return  springs  that  hold  clutch  ql^tes  >and  friction  discs,  apart 

/2)        No  friction*  > 


3)    .   No  transmissipn  of  power  ' 

.B3 


b.  Medium  and  high  RPM  j 

.   1)       CentriTfemal  force  caus^s--w;pight$  to  move' outward 

.   2)       Weights 'move' along  inclined  .ramps     _  . 

^  \      ,  ^ 

.  y  a) ,    Compress  return  springs  ^  ^ 

, '    b)    Clulth  plates  and  friction  discs  cpme  together  , 

•c)     Friction  causes  frictibn  discs  to  rotate  ' 

d)     Power  is  transmitted  to  clutch  hub  anjd  on  to  primary  drive 
gear  •  *  ' 

to 

c.  Shifting  at  high  RPM 

\^)       Lever  attached  to  foot  pedal  rotates  camplate 

2)  Camplate  exerts  force  on  clutch  release  baH  bearing 

3)  Bearmg  pushes  clutch  cover  inward^  against  spring  tension 

4)  Plates,  end  discs  separate  to  interrupt  flow  of  power  even  though 
centrifugakforce- is  still  acting  upon  the  weights 

.         5)     ^  Shifting  can  be  acconnplished  smoothly  •  with  no  powef  being/ 
transmitted 


a:     2,  4,  5.  7;.8 

b.  2,  4,  5,  6. 

c.  1,  3,  4,  5 

Performance  skills  evaluated  to  the^  satisfaction  of  the  instructor 


104 


f 


'        '    S  MULTIPLA-IE  CLUtCHES 

.  UN^T,  II  -      ,   •         »  .  ■ 

:':  ■■  ■  •. 

UNIT. OBJECTIVE*  ^ 

-  «  «  **    ,  ,  '       , ' 

.    *  '  *  •  \        .  ■ 

After  completion  of  this  unit,  the  student  jhould  be  abl§  ta  identify  the  part^  of  the 
muttiplate  cluteh,  .matci^  the^pajts  to  the  descriptions^  arrange  tfre  steps  of  operation, 
and  select  causes  of  clutch  failure.  The  student  shou1d',aTso  be.abie  to  removie,  disassembte! 
seivice,  iifivlall,  and  adjust  a  multiplate  clutct^:^This  knowledge  will  he  evidenced  through 
;iemonstration  and  by  sdcying  eighty-five  percent  on  the-unft  test. 


1 


'    '  SPECIFIC  OBJECTIVES  , 

•  *  '  *■ 

After  completion  of^  this.  unTt^  the  student  should  be  able  \o\*  '  \ 

1,       Match  terms  associated  with  multiplate  clutches  to  the  correct  definitions, 
t  * 

r- 

^      2.       Identify  the  parts  of  the  mu^iplatl  clutch. 

*  *  -  '  • 

.3.       Match  the  parts  of  the  multiplate  clutch  to  the  correct  descriptions. 

4.  ^  Aj-range  in  order  the  steps  in  the  operation  of  a  multiplate  clutch. 

5.  Select, the  causes  of  specific  clutch  failures.  '  ' 

6.  »  Demonstrate  the  ability  to: 
*  a.^    Remove  and  dissemble  a  multiplate  clutch., ^ 

^  '    b.^    Inspect  and  measure  clutch  parts  for  wear^and  damage. 

c.  I^eassennble  and  install  a  multiplate  clutch.-        \  ^ 

d.  Adjust  a  clutch  to  specifications.     '  -    -  ^ 


4  4  4 


4- 
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.  MULTIPLATE  CLUTCHES 


'UGGESTED  ACTIVITIES 


4 


f.    Instructor:  •*   .             •  . 

^    A.    Provide  student  with  objective  sheet. 

v  • . '  •  •■,  ^    •  ■. 

B.>.  Provide  student  with  infprmation  and  job  sheets. 


/ ,  •  .         .  .  C.     Make  transparencies. 


D.  .Dilc 


uss  unit  and  specffic  objectives. 


E.  Discuss  information  sh6et. 

i  * 

F.  Demonstrate  and  discuss  the  procedures  outlined  in  the  job  sheets: 

G.  Give  test.  » 

■ .  '  ■  •  •>■ 

II.    Student:  '  j     »  . 


A.  Re*l  objective  sheet.  -  . 

B.  Study  information  sheet'. 

C.  Complete  job  sheets.        '  ^ 

D.  Complete  activities  assigned  by  instryctor.  .  . 

E.  Take  test.  -         \^  ^ 


INSTRUCTIONAL  MATERIALS 


I.    Included  in  this  unit; 

t  •  ^  < 

^  A.    Objective  sheet  • 

B.     Information  sheet 
^  Transparency  masters 


1.  TM  1 -Parts  of  a  Multiplalfe  Clutch 

2.  TM  2-Clutch  Release  Mechanisms 


40^ 


D.    Job  sheet? 


1.  Job  She^t  #1"Remove  and  Disassemble  a  Multiplate*  Clutbh 

2.  '  Job\sheej  #2--lnspect  and  Measure  Clutcfi  Parts  for  Wear  and 


Job  Sheet  #3 -Reassemble  and, Install  a  Multiplate  Clutch 
Job  Sheet  #4 -Adjust  a  Clutch  to  Specifications  . 


4. 

H.    Test  .  •  ' 

F.    Answers  to  test   •  v   -    -  *  *  . 

'    \  '  -      /  '  ' 

Ml.    References:  ,  '    ^  ,  •  . 

A.  ^  Honda' 750  Service  Manual,  Honda^  Motor  Co.^  Ltd.  ' 

B.  Honda  450  Service  Manual:  Honda  .ft/lotor  Co.,  Ltd.,  1971.  ^ 

C.  Motorcycle,  Systems  Training  Manual-Motorcycle  'Povver  Train,  Kawasaki 
*  Motors  Corp.,  1973,  '      *  *       ^       .  ^ 

D.  '  Suzuki  500  Service  Manual.  Suzuki  -Motor  Co.,  Ltd.,  1969. 

E.  .ChiltonVTridmph  Service  Marfual.. Radrjor,  Pennsylvania;  Chilton  B^k  Co., 
1973.  *  *  '\      '  ^       '  * 

F^.    Suzuki  350  Parts  Cstaiogue.  Suzuki  Mbtor  6o.,  Ltd.,  1972. 

"G,   -Ritch,    dbee.   &ii/ton\   Motorcycle    Troubleshooting  Guide.  Radn9r, 
/  Penqsylvania:  Chilton  Bodk  Co.^  1966. 

■ '    ■  r    "  •    -  ■  " 

111.    Additional  materials:  ,  ^  f  ^ 

A.  Bf^/ 


A  Service  Training.  Cflarts 


B.    Suzuki  Service  Training  Charts 


107 


ERIC 


•  lyiyLTIP^AnS  CHJTCHES 


nNjYoBMATi'brir  sheet 


T^rms  ^nd  definitions  .      ^  *  . 

A.    Primary  drive  gear-Gear  oj>  crankshaft  thdt  drives  gear  ort  clutcH  housing 

'    '        —        •  ^  r   '      -  ^ 

^.     Primary  driven  gear-jGear  on  e|ut6h  hoij^ing  vthat  is  driven  by  the  pr-im.ary 
'  ,  drive  gear  ^  '  ^         *  '  ' 

C.  '  eiutch  push  crown-Device  that  transpRits  pushing  motion  of -push  screw  ^ 

*t6  rotating- clutch  pressure  plate  •  \   '  .         ,  ^  ' 

i     •  /  ,  ,  « 

D.  Clutch  release  push  screw-Deyjce  used*to  convert  polling  motion  of  clutch. ' 

qjible-to  pushing  motiqn  t+|i|WP)erates  the  clutch  by.  the  action  of,  coarse 
...      *    •  ^  • 

threads*  .  . 

■         ♦         ^'      '  ■ 

E.  Push  rod-Trammits  pushing  motion  of  push  sc^ew  to  push  crown 

^  7^^^  '   .  "  ^ 

F.  Clutch  release  camplate-Device  used  to  convert  pulUng  motion  3f  cfitfch 
cabte  to  pushing. motion  that  operates  the  clutch  by  means  of  ball  bearTngs' 
sandwiched  betwfeen  two  camplates 

Parts- of  hnultiplata  clutch  (Tranparepcy  1)  *  *  * 

A-    Primary  drive  'gear  .        #  •  ,  • 

Ei.     Pifimary^^ffven  gear  and  clutch  housing        '    *         ,     '  \  ^ 

C.  Clutch  hub     .         '  ^ 

D.  Clutch  hub  snap  rif^         •       V,  ^  *^ 
(NOT^:^any  clutches^  use  a  lockn^t  in  place  of  the^snap  ring.) 

E.  Clutch  *  plates  -       *  > 

F.  Friction  discs  ^  ^  ^ 

G.  Clutch  "pressure  plate 

H.  .  pressure  springs  •  ^,         ^      .       '       *  * 

I.  Pressure  spring,  screws"  and  washers 
J;  >  Clutch  lever     .     -  .  *  ^  , 


42-B 
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'   r  K-  ■  Clutch  cable.     \  . 
* 

^<     .       ^L.    Outer  ttutch  release  push  screw^ 

/     "  '        M*    Inner  ctutch  release  push  screw 

*  N.    Clutch  fever,  return  spring 

*  0.    Push  rod  ball  bearing  ' 

p.    -PushVod'  ^ 
♦  • 

Q.    Push  crown  -  ^  i 

it  ' 


Descrip^ns  of  multiplate>"clutch  parts  .  .  ^ 

A.  J^n^ary  drive  geat  '  -  -  .    '  ^ 

1»    ^  Splin^d^  to  epgfne  crankshaft 
"v^^  2.  ,     Mesh?6  with  pripnary  driven' gear  on  clutcn  .housirfg  * 

B,  Qiutch  bousing  ,      •  ' 

-  1,    '    Rotates  "on  transmission  inp^shaft,  butfis  not  ^nnected  to  it 
2.    .  Slotted  tp  accept  tabs  on  outer  rim  of  frictioh  discs 
C\     Friction  dtscs  ^  •     >      '  , 

•1.  '      Friction  material  bonded  to  steel  drscs  havingaabs  on  outer  rim 
'2.    '  Stacked  aker/iately^  with  clutch  plates  to  form  "clutch  pack" 
D.    Clutcti  plates  ^  '     ^  ^ 

1.       ^Smooth  5teel  plates' writh  teeth  or^  inrjer  rim 
.  "'^jI.  %   Mesh  with  slots  on  outer  f\r(%  of  clutch  hub  .  ^ 

'ET  piytch  hub,  h 
1.  "     Splined  or  keyad.  to  transmission  input  shaft 
;  •  ^.     *^punting  base  ,for_clutcb  pressure  plate  / 
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'  .    INFORMATION  SHEET 

,  F.    Clutch  pressure  plate  -* 

1.'     Compresses  "clutch  pack"  to  create  friction  between  discs 
2^    -  Rotated  with  clutch  hub-  ,  " 

'-r*'  ■  -  •    ■■       •  ' 

G:    Pressure  springs--Provide  pressure  for  clutch  pressure  plate 

H/  IVfQunting  bolts-Secure  clutch  pressure  pljite  to  clutch  hub 

»  *  •  » 

I.     Push  crown  f^'  ^ 

1.  •Contacts  cidtch  pressure  plate 

2.  Transmits  force  of  push  rod  to'  clutch  pressure  plate 
J.     Push  rod 

•  •  *  ^ 

1.  Transmits  force  from  push  screw  through  center  of  clutch  to  push 
crown  *  ^ 

2. ^  ^    Incorporates  small  steel  ball  in  middle  or  one  end  to  eliminate 
*   »        V  ^    friction  caused,  by  rotating  pressure  plate 

K..   Clutch  releas^  methanism  (Transparency  2)  ' "!  ^* 

1.  Converts  pulling  motion  from  clutch  cable  to  pushing  motion  to 
operate  clutch  pressure  plate 

2.  ,  Push  screw  or  ball  and  c^mplate  designs 
Operation  of  multiplate  clutch^    .     .  .  ♦ 

.  A.    Operator  pulls  hand  lever 

1/     .Motion  is.  transmitted  by  clutch  caWe  to  push  scr^ 

2.  Push  screw  forces  push  rod  through  center  of  clutch  to  activate 
push  cro^ 

3.  "Push  crown  pushes  on  qlutch  pressure  plate  cjusing  it  to  move 
outward  ' . 

4.  Clutch  pressure  plate  moves  outward,  compresses  pressure  s^rino^ 
and  releases  pressure  on  "clutch  pack"  L/ 

5.  Clutch  plates  and  friction  discs  separate  due  tQ  release  of  pressure 
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INFORMATION  SHFET  -  ■ 

'  ^    .     ^    .       '       .       '     ;  ' 

♦       '  r  '      \  :J        ^  ?        '.  n  \ 

6.       Ctutch  hub  no  longer  rotatej  w*th  clmohhousrii^  withdut  trfrfion 

between  plates  and  d'scs  *  ^ 

\  '  "       ...         .  . 

V.       No  power  is  transmitted  to  transmission,  and  smooth  shifting  of 

I  gears  is;  possible 

B..     Operator  releases  hand  le\/er      -  •  ■ 

1.  C'utch  cable  return  Iprinq  at  push  screw  returns  push  ^crew  to 
ongmaj  pbsit)on/.and  pulls  clutch  cable  and  -hand  jever  back  to 
"a\  rest"  position        "  ,  *       -  .        -  -  - 

2.  Push  screw  releases  pressure  on. push  rod  and  push  ♦crown 

3.  _     Pressure  springs  fo^'ce^  clutch ^presbure  piate  jnward 

^  4.        Clutch  pressure  p!at(  mo>/inq  inward  compresses  fr^ion  discs  ard 

clutch  plates  *         ^  ^ 

5  Compressed  "ciuKh  pack"  creates  friction  &austr1?^eWtch  hub  and 
clutch  housing  to  rotate  dD  an  "integral  unU^ 

6.  Power  IS  transmitted  -from  primary  drive  gear  to  primary  d'''ven 
gear  on  clutch  hous'j^iq  !:{^  the  compressed  .dutch  pack,  and  to 
clutch  .hub  which  is  connected  to  t'-ansmission  input  shaft 


s/     Causes  of  clutch  failures 
'   A.     Clutch  wHI  not  engage  or  sirps 


1,  Worn  friction- discs  or  dutch 'olates 
IB!        Not  enough  free  play  in  clutch  imkaqe 

3  Weak  or  broken  pressure 'spnngs 
4".        Seized  cable,  pusfi  r(jc\   or  linkage 
5.        Bent  or  damaged  push  rod 

B.  -  Clutch  will  not  disengage 

1         Too  much  free  play  in  clutch  linkage 
'  2-        Worn  clutch  release  rnectianism 

3.  Stretched  or^  misadjusted  clutch  cable 

4.  "       B  ndir4  clutch  olatcs  and  traction  discs  - 

6  »  Warped  or  distorted  c'utch  plates  or  friction  discs 
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OUTE 
.  CLUTC 
RELEASE 
PUSH 

SCREW 
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INNEl?  CLliTCH 
^LEASf   f  , 


PRIMARY 
DRIVEN 
GEAR  .AND 

CtUTjZri 
HOUSING 


PRIMARY 

rDRt^E  ••  •  ' 

GEAR 

_aUTCHHUB  ' 
SNAP  RING' 


,-FRrCTION  DISCS 


CLUTCH  lEVER  I 
RETURN  SPRING-^ 

4»USH  ROD 
BALL  BEARING 


PUSH  ROD 


PRESSURE. 
SPRING 
SCREWS 
AND" 

WASHER5 


CLUTCH  PLATES 
'  "GABLE  ADJUSTER 


.UTCH  LEVER 
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INCREASE  ^»RESSURE  SPRINGS  ^ 

CLUTCH  CABLE 


Parts  df  q  Mult^jate  ClgtcK 
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Clutch  Release  Mechanisms 

/Cable 


Locknut 


Adjusting 
•  Screw 


ReleasQ  Inner 


J. 


>^lease  Outer 


h  Rod 


PUSH  SCREW 


BALL  AND  CAAAPLATE 


TM-2 
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\     '    'MULTIPLATE  CLUTCHES  , 
•''   '-JOB  SHEET-  '#1-kfeM0VE'  AND  'DISASSElVlBLE  A  "MtllitjkATE  tLut-CH' 


TpolB  aod  materials 


A.    Metric  socket  wranch  set  ' 


'  >y  .  ..>>-• 

B.  >  Matric,  end  wrench  set  " 

•  *  *  y 

'  C.     Hand'tool  assoQtrfient     *  *  .  • 

D.  .  Appropriate  service  rhanaal  '     -  ' 

\  •  E    *  Dram  pan'  *  .  ,  ^        .    *    ,      .  '    ,     *  ' 

F  -  Sa-fety  glasses  .  •      '    -  .     .  '  " 

'11.,  Procedure      \  ^    '  '  ^       v"    '  *' 

^     (NOTE.  Folfow  ,tf^e  sel-vice  inanual  prode^ures  exactly  for  tha  type  of  >/ehicle 

You 'are  working  pn.),      >  ^    '/  k   '     *  :  , 

^  >^  ;  -    ,         ^        •      .     ,^  '       .         '  , 

A.  Draif^' engine*  oil  /  *  ..^^^^  ^  ^ 

B.  Remove  kickstart  lever  % 

C.  .  Remove  engine  cranl^^case  side  cover     ^       -.V'  •  • 
r         D.  .Remove  the  pressure  pl3te  mounting  screws  and  pressure  springs 

E  Remove  pressure  pipte  ^and  push  crown     ♦       *       ,    *  '  . 

'  -    .    •  ' '  .  .  \ ;         ' .       '  - 

(NOTE:  Depertding  on  the  brand' of  rnotorcy^le,  \A/hen  -the  push  crown  is  ^ 
removed,  be  alert  for  a  srpall  stee^- UaliMn  the'^pysh- rod  Ifrtkage,  This  ball  »  / 
IS  a  bearing  .and  /n^y  tfe  located*  ar  either  end  or  in  ft^e  middle  of  the/ 
push  rod.)'        *     *     ,       •      '  '     ,  ^  ^. 

^(^.     Remove  the  dutch  hub  retaining  snap  ring-oriarge-iiut    •  •  ' 

'  /         .     •  *  ^  '        *  *    *  *  '  ' . *  *  ^ 

G.    RemdVe  the  clutch  assembly  from  the  transnriission  iapiSt  shaft  •  • 

Hi     Rerftove  the  cluich  hub,  discs,  &nd  plates  ,fronr>  the- clutch  housing 

w 

I.    .  Separate' discs,  platei/ and  clutch  hub 
'  J.    •Rennoye  clutch  release  push  screw  ffom  ^crankcase  side>  cover - 
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^.  MULTIPLATE  CLUTCHES 
UrJiT  H     .    •  *■ 


JOB'  SyEET  #2iaNSE^T  AND  MEASURE  CLUTCH  PARTS 
FOR  WEAR  'AND  DAMAGE      -    *  ,  ' 


'.toCfIs  and  materials 

* 'A.  Multiplate  clutch  unit  (coroplete) 

B.  .  0-1"  micrometer  or  vernier  caliper  . 

C.  .  feeler  gauge  pack     *  [ 

D.  Surface  iaiodk 

"fe.  Straight  edge  -  ^  . 

F.  Appropriate -service  rr^a^iual 


;G.  ^  Safety 
Procedure  f 


lnSpect-f#iiSp)n  discs  fot- excessive- wfear, arid  overheating 

B.     Measure  fricti^'diJ^li^ng-  thickness  with  micrtmeter  or" caliper  and 
compare  with  se't^e  manual  specifications  {Figure  'l) 

I  ,  1 — 


CALIPER 


FRICTION 
DISC* 


Figure  \ 


/■;,• 


Inspect  the  clutch  bousing  fingers  where  the  friction  disc  .tabs  contact  foP 
excessive  wear  ^  '  ' 

Place  friction  discs  in, clutch  housing,  measure  clearance  (backlash^  between 
clutch  housing  fingers  and  friction  disc  tabs,  and  'Co^npafe  yvith  service 
.manual  specif icatit)ns  •  j 

Inspect  clutch  i^tes  for  fxcessive^wear  and  overheating  ^ 
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JOB  "SHfe^T  #2 


•  F.    Place/^clutch  pl&tes  on  flat  surface  plate  one  at'a  time,  i n sei% feeler  gauge  - 
between  clutch  plate  and  surface  plate  to  check  for  warpage,  and  compare 
^   with  servJice  manual  warpage  allowances'  (Figure  2)  , 


/ 

FEELER 
GAUGE 


CLUTCH 
PLATE 


Figure  2 


(5.    Measure  free  length  of  pressure  springs  with  vernier  caliper  and  compare 
with  service- rtianual  spepfications.  (Figure  ^3)- 


CALIPER 


PRESSURE  SPRING 


<  Figure 


< 


H.    Inspect  clutch  release  push  screw  for  damage  and'.lack^of  lubrication 


MU,LTff'LA.TE  CQJTdHES     '  *.     ,  '  '  .  ' 
UNIT  III  J.      .  • 


JOB  SHEET  #3- RE  ASSEMBLE  *AI^d'  INSTALL.  A  MULTIPLATE  CLUTCH  . 


Tools  and  materials  •  , 

4 

A.  Metric  socket  wrenchf  set  '  f  \ 

V  r 

B.  ,  Metric  end  wrench  set  '  ,  ';  v  , 

— «v     "  -  ' 

C.  frland-  toX>\  assortment  ^   ^  , 

•» '  •  , 

JD.    Appropriate  service  manual  ^ 

E.  Appropriate  ermine  oil  '  ,  r 

F,  Safety  glasses  *  .h." 

II.    Procedure  .  /t*-/ 

A.  Apply  grease  to  clutch  release  push  screw  and  install  in  the  crankcase  cover 

B.  -  Cpnnect  clutch  cable  to  clutch  release  push  screw  ' 

C.  Coat*' the*  friction  discs  with*  fresh -engine  oil  and  assemble  the  discs  anlf. 
clutch  plates  onta  the  clutch  hub 

^D.    Install  the  plat^,  disc,  and  -hub  assembly  into  the  clutch  housing 

Install  clutch  assernbly  on  the  transmissio'nr  input  shaft  and  secure  with 
clutch 'hub  snap  ring  or  large  nut  and  lock  tab'  ,  ^ 

(NOTE:  Tighten  large^  nut  according  to  service  manual  specifications.) 

f  ,  '  ■ 

F.  .Install  push  crown  into  end.^of  transmission  input  shaft 


'G.    Install  pressure  ptete  onto  clutch  hub^  and  sej^jj^with  mounting  screws  | 
'    and  pressure  springs 

H.    InstBll  engine  crankcase  side  cover 


I..     Instalk  kickstart  lever  *.    •  . 

K.    Refill  engine  with  oil  according;  to  serviqe  manual  specifications 
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MULTrPbATE  CLUTCHES 
'    UNIT  M 


:  ♦     JOB  SHEET        ADJUS/  A  CLUTCH  TO  SPECIFICATIONS 


Too^  and.m^f{flfrials 

A     fi/Ietri(X^rrak  wrench  s6t  ^.-^ 

Hand  tool  assortment 
C     Machinist's  steel  rule 

D     Appropriate  service  rnanual  *  .  \  • 

E     Safety  glasses 

Procedure^    •    .     *  "  *  ^      *  \ 

A     Looser^  cluOch  cable-  adjuster  locknuts  at  each  .end  of^e  cable,  the  hand  ^ 
lever  end  and  the  crankcase  side  cover  end 


B.  '  Rotate  clutch  cable  adjuster  clockwise  as  far  as  possible  to  give^ maximum 
cable,  slack  (Figure  1  ] 


ADJUSTING 
SCREW.  . 


A.  ^This  direction 
t  incttBQses 

free  play^ 

B,  This  direction 

decreases 

free  play 
I 

Figure  1 


'C     Loosen  clutch  adjusting^  screw  locknut  on  crankcase  side  cover  (Fjgure  2) 

4 


ADJUSTING  SCREW 


Figure  2 
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JOB  SHEET  #4 


D/   Rotate  abjuitJng*  screw  clopkwi?e  ujjtil  a  ?light  resistjinpd  is  ^ocounterecj  ^ 
(Figure  2)  \  ^  ' 

(NOTE:  This  clockwise  direction  of  the  adjusting  "screw  decreases  the  free 
play.)  '  '  r  _ 

E.  .    Rotate  adjusticig  screw  1/4  to  1/2  turn  counterclockwise -end  secure  with 

lockHMt  (Pfgure  2)      .  *  . 

^  •  •  -- 

(NOTE:  This  counterclockwise  direction  of  the  adjusting  ^prew  increases  ^ 

the  .free  play.^  ^  "        •  ^    "      -  v 

F,  IPotata  clutch  table  adjusters  at  the  crankcase  side  cover, counterclockwise  ^ 
until' the  proper  cable  fr^e  play  is  otoralned 

(NOTE:  Make  all  cable  adjustments  at  crankqase*sid^over  if  possible  and 
at  hand  lever  end  as  a  last  resort.  See  Figure  3.)  '  ' 


•  LEVER  END 
TO  HANDLE  BAR 
MEASUREMENT 


JCLOTCH  LtVER- 

//' 


-1^ 


Figure  3 


G.  Secure  the  locknu^  at  the  hand  Jever  end  and  crankcas«  side  cover  end 

H.  Test  adjustment  by  pulling  in  the  clutch  hand  Jever  and  shifting  the 
transmission  into  first  gear 

(NOTE:  the  engine  should  not  ^^11  or  try  to'  creep  forward.) 
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•MtlLTIPLATE  CLUTCHES 
UNIT  II 


TEST 


Match  thp  terms  on  the  right  to  the  correct  ctefinitions. 
a.  Transits  pushing  irwtion  of  push  screw  1. 


to  *push  crown 

b.  Gear  on  crankshaft  thSt  drives  gear  on 
^     clutch  housing 

 ^c.  Device  that 'transmits  pushing  motion  of 

push  screw  to.  routing  clutch  ^pressure 
.plate  ^ 


jiy  Gear  on  clutch  housing  that  is  driven  by 
,  ,othe  primary  drive  gear 


Device  used  to  convert  pulling  motion 
of  clutch  cable  to  pushing  motion  that 
operates  the  clutch  by  means  of  t^tl 
bearings  sandwiched  between  two 
camplates 

Device  used  to  convert  pulling  motion 
of  clutch  cable  to  pushing  motion  that 
operates  the  clutch  Jby  the  action  of, 
coarse  threads  . 


3. 

4. 

5; 


Clutch  ^ 

rele^ 

camplate 

Primary 
driven  gear 

'  Clutch 
release 
push  screw 

Push  rbd 

Clutch  push 
crown 

Primary 
drive  gear 
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Watch  the  parts  of^he  cnultiplate  clutch  on  the  right  to  the  correct  descriptions. 


a.  Splined  to  engine  crankshaft 

 b.  Slotted  fo  accept  tabs  on  .outer  rim  of 

friction-  discs  ^ 

 c.  'Comf^ressesr  "clutch  pack"  to  create 

friction  between  discs        •  . 


d.^  Transits    force"  /rom  '  push  »(^[ew 
through  center  of  clut^to  push  croyvn^ 

_e.  Transmits  force  of  push  rod^  clutch 
pressure  plate 


1. 


Cluteh 


J,  Smooth  steel  plates  with  teeth-on  inner 
f  rim 

g.  Provide  pressure  for  clutchjpressure  plate 

h.  Stacked  alternately  with  clutch  pJatesto 
form^  "clutch  pack' 

i.  Converts'  pulling  mbtion'Jpom  clutch 
cable  "to  pushing  mdtioh  to  operate 
ctutch  pressure  plate 

j.'  Mounting  base  for  clutch  pressure  plate 


pressure  plate 

Pressure ' 
springs  V 

3.  ■ 

> 

Clutch  hub 

■4. 

Primary 
drive  gear 

5. 

Push,  crown 
Fpction  discs 

7 

uiuicn  nvusing 

8. 

Clutch  release 
mechanism 

9. 

Clutch  plate.s 

10.  P 

Mounting  bolts 

11. 

Push  rod 

^'  k.  Secure  clutcfi  pressure  0late  to  clutch 
'     hub   ■  -     -       •    '  * 


Arrapge  ih  order  the^followirig  steps  under  both  sections  by  placing  the  correct 
sequefKe  letter  in  the  appropriate  blank.^ 

a.     Opfirator  pulls  hand  lever  '         ,  • 

.  IJ  No  power  is  transmitted  to  tranlimijsion,  and  smooth  shifting  of 

gears  is  possible  -  ^'  * 

'  2)  Clutch  pressure  plate  moves  outward,  compresses  pressure  springs, 

and  releases'  pressure  on  "clutch  pack"  * 

'  \  3)  Clutch  hub^ no  longer  rotates  with  ctlltchh'dusingv^ithout  frictibn. 

'  betvyeen-))lates  and- discs  •         ,  ■        '  * 

^  '  "  r  .   .  ' 

4)  Motion  is  transmitted  by  elutch  cable  to-  push'  scre\A^ 


6)  Push^  crown  pusHeis  on  clu^  pressiire  plate  *causi]ig  h  to  move  , 
outward  *" : 


J     "    6)  'Clutch  plates  and  friction  di^s  separate  due  to  TdBlease  of  pressure 

.   7)  Push  screw  forces  push  rod  through  center  of  clutch  to  activate 

push  crown 


b.    Operator  releases  hand  lever 


 1)  Compressed  "clutch  pack"  creates  friction  causing  clutch  hub  artd 

clutch  housing  to  rotate  dl  an  ^integral  unit 

^  _2)  Push  screw  r^laases  pressUTe  on  push  I'od  and  push  crown 

.   3)  Power  is^transmitted  from  primary  drive  gear  to  primary^driven 

gear  on  clutch  housing,  to  the  compressed  clutch  pack,  and  to 
clutph  hub,  which  Js  connected  to  tcaosini^ion  input  shaft 

 ^4)4 Pressure  springs  force  clutch  pressure  ()late  inward. 

 5)  Clutch  cable  return  spring  at  push  screw  returns  push  screw  to 

original  position  and  pulls  clutch  cable  and  hand  lever  back  to 
"at  rest"  position 

« 

 6)  Clutch  pressure  plate  moving  fnwar'U  compresses  friction  discs  and 

clutch  plates  * 

Select  the  causes  pf  specific  clutch'failUres  by  placing  an  "^"  in  the  appfropriate 
blanks. 

a.     Clutch  will  not  engage  or  slips  ^  * 

1)  Worn  friction  discs  or  4:lutch  plates 

• -  •  ■    ■     ■  •  j  ■ 

2)  Broken  cJutch  cable  . 


^  '      3)  Incorrect  arrangement  of  clutcJ^fplates  and  frictfori  discs 
4)  Seized  cable,  push  rod,  or  lirrkage 
-    5)  Too  much  free  play  in  clutch  linkage 

 6)'  Weak  or  broken  priessure  springs  '^^  f 

 7)  Not  enough  free  play  in  clutch  linkage  ^ 

b.    Clutch  will  not  disengage  .  ^  ^  . 

 1)  Not  enough  free  play  in  clutch  linljiage 

2)  Worn  clutch 'release  mechanism 
 J[)  Missing  friction  disp  .  *  '  , 

*  ■  '  .     124  . 
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_4)  Warped  or  distorted  clutch  plates  or  friction  discs* 

_5)  Stretched  or  .misadjusted  clutcfycable  ' 

^6)  Too  much  free  Rlay  in^kffch  linkage 

7)  Leaking  hydraulic  lines 

8)  Binding  clutch  plates  and  friction  di5cs 


■  4  '  •» 

6.       Demonstrate  the  ability  to: 

a.  Remove  and  disassemble  a  multiplate  clutch^ 

b.  Inspect  and  measure  clutch  iSarts  for  wea/  and  damage. 

c.  Reassemble  and  install  a  multiplate  cfutch.         ,  ^ 

d.  Adjust  a  clutch  to  specifications. 


(NOTE:  If  .tl>ese^  activities  have  not  been  accomplished  prior  to  the"  test,  ask 
Vour  instructor  when  they  should  be  completed.)  ^ 


V 


1^ 
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MULTIPLATE  CLUTCHES 
UNIT  II  - 

ANSWERS  TO  TEST 


a.  4  ■ 

b.  '6 

c.  5  - 

d.  2 

e.  .1 . 

a.  Primary  drjvtegear        ^  .  - 

b.  Primary  driven  gear  and  clutch  housing 

c.  Clutch  hub 

d.  Clutclj^hub  snap  ring  * 
e;  Clutch  plates 

f.  Friction  discs        ^  - 

g.  -  Clutdh  pressure  plate 

h.  Pressure  springs 

i.  Pressure  spring  screws  and  washers 
j.  Clutch'  lever 

k.  Cluteh  cabfe^- ~  - 

I.  Outer. ckitch  release  push  screw 

m.  Inner  ^clutcfr  rel^as^  push  screw 

n.  ClutC^l^^er  ^turn* spring 

o.  Push  rod  ball  bearing 

„p.  Push  rod 

q.  Push  crown,  ^  . 
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a. 

c. 
d. 
.e. 
f. 


4 

7 
1 

11 

5 

9 


g.  2 

h.  6 

i.  8 

j.  .3. 

k'.  10 


6. 


a.     Operator  pulfs.hand  lever" 

1)  •9'  '  , 

2)  .d 

3)  f 
"    .4)  Ka 

5)  c 
.     6)       e  .  '  * 

7)  'tf 

B.     Operator  releases  hand  lever  • 

1)  ■  e 
•  2)  b 

3)      f  -  . 

'    '      4)     _  c 

5)       a  ' 
'   6)      d  '    -      .  - 

a.     1^  4,  6,  7 
b'.     2,  4,  5,"6,.8- 
Performance  skills  evaluated  to  the  satisfaction  of  the  instructor 
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AUTOMOTIVE  SINGLE  PLATE^UTCHES 

UNIT  III 

''UNIT  OBJ^"nVE" 


After  cdmpletiof*^  of  this  unit,,  fhe  Student  should  be  able  to  define  the  terms  associated 
with  automotive  single  plate  clutches  and  identify  the  parts.  The  student 'shouto^ also  be 
able  to  -describe  th6  construction,  arrange  the  steps  of  operation  for  a  smgle  plate  clutch, 
Tist  causes  of  clutch  malfurvctions,  and  dernonstrate- tlje  ability  to  remove,  disassemble, 
ipspect,  and  reinstall  a  single  pfatte  clutch,  tfi is  .knowledge  will  be  evidenced, through 
demonstration  arrd  hy  scoring  eighty-five  percent  on  the  unit  test. 

■ 

'  ^SPECIFIC-  OBJECTIVES 


After  completion  of  this  unit,  t^e  student  should  be  able  to: 

.  ^  Refine  terms  associated  with  automotive  single'plate  clutches. 

2.  Identify  the  parts  of-aa  automotive  single  plate  clutch. 

3.  V  Describe  the  construc'lion  of  an  automotive  ^single  plate  clutch. 

4.  '  Arrange  in  brde/ the  st^s  of  operation  for  an  automotive  single  plate  clutch. 

^5.  Select  the  causes -of  specific  clutch  malfunctions. 

^      6."  *    Demonstrate  the  ability  to  renrtove,  dis^ssemble/inspect,.and  reinstall  a  single 

'  '  plate  clutch.             •  ' 
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AUTOMOTIVE.  SINGLE  PLATE  CLUTCHES  ^ 
UNIT  III 


,  ,     SUGGESTED  ACTIVITIES 

*  I.  Instructor: 

A.  Provide  student  with  objective  sheet.  ^ 

«  *  * 

B,  Provide  student*  with  information  and  job  sheets.  .  ^ 

C,  Make  transparencies. 

D.  Discuss  unit  and  jipecific  objectives. 

\  E,     Discuss  information  sheet.  ^ 

J       ■         -  NT  , 

f.     Demonstrate  and  discuss  the  procedure  outlined  in  the.  job  sheet. 

*,  f  * 

*  •  G.    'Give  test.  '  ^ 

II.  -Stijdent: 

A.  Read  objective  sheet. 

B.  StOdy  information  sheet.  '  , 

C.  Complete  job  sljieet. 

D.  Complete*  activities  assigned  by  instructor. 

•  \ 

E.  Take'  test.  * 


INSTRUCTIONAL  MATERIAL?  f 


1  ~ 
-s 


I.  .  Included  in  this  unU^^- 

A.  Objective  -sheet '  ^  . 

B.  ki  formation  sheet 

C.  '  Transparency  masters 

1.  '    TM  V"Automotive  Single  Plate  Clutch*  Parts 

■  '     •  ^  ^ : 

2.  TM  2-Automotive  Single  Plate  Clutch  CoDstructiop/anci Operation 

.       '  ,129 


pt^^gjnd^iteTnstall  ^  Sil^gte  Plate 


.  D.    Job  Sheet  #1-- Remove,  Dis^jsa 
Clutch  '  ^ 

•  -E.  Test 

» 

F.    Answers  to  test- 
If.    References:     •  / 

A.  Chilton's    BMW   Motorcycle    Repair   and    Tune-Up^^  Guide,  Radnor, 
Pennsylvartia:  Chilton  Book  Co.,  19^^.  * 

B.  Motorcycle  Service  ManudL  Vol.  T.  3rd  ed.  Kansas  City,  Missouri:  Technical 
Publications  Division/lntertec  Publishing  Corp.,  1972.  , 

C.  Rftch,   Ocee.    Chiltqn's   Motorcycle    Troubleshooting  Guide,  Radnor, 
Pennsylvania:  Chilton  Book  ,Co.,  1966.  . 

D.  Motorcycle  Service  Manual,  Vol.  2.  3rd  ed.  Kansas  City,  ^^issouri:  Technical 
Publications  Division/lntertec  PijjDiishing  Corp.,  1972. 
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^  AUTOMOTIVE  SINGLE  PLATE  CLUTCHES 

^    ^'  '  UNIT  III 

'•  1   *  "  *       :  -     '  ■•  r  , 

^    fNFORMATIQN  SHEET      '  '  - 

•    '  -4       ■•  '  ■  ■  •■ 

I.    Terms  and  definitions^ 

*  •  * 

A,  Diaphragnn  spring-  Circular,  dish-shaped,  spring  steel  fJlate  with  fingers 
-formed  on  the  inner  radius  to  facilitate  flexing  ' 

B.  Pressugg  rmg-  S'teel  ring  attached  to  the  outer  ^ace  Qi^Xhe  flywheel  that 
forms  the  outer  friction  surface 

«.         •«  - 
C     Radial  runout-  Side  to  side  movement  \)f  a  cipcular  .object  as  it  rotates 
^    Its  axis  '      .  " 


4 


A         •  " 


*ll.  »Parts^of  an  automotive  single  plate  clutch  (Transparency  1) 

A.  '  Pressure  ring 

B.  Fricxipn  disd:^^ 
Pressure  plate  '  |. 

D.     Diaphragm  spring  •  * 

111     Construction  of  an  automotive  single  plate  dutch  (Tl^sj 

A.  FlywheeC^s  connected  to  engine  crankshaft 

B.  Clutch  components  assembled  within  recessed  face  of  flywheel 

1.       Diaphriagm  spring  next  to  flywheel  face 

.    2        Pressure  (JIate  between  diaphragm  spring  and».frictir)n  disc  forms 
inner^  friction  surface      *         '  { •     ^  ) 

3.'     'Pressure  j^rfig'  bolts  to  ooter  face  of  flywheel  to  form  outer  friction 
,  surface  ^ 

C     Clutch  release  push  rqd  operates  through  fcenter  of  transmission  input  shaft 

D.    Dry  type  clutch 

I V.*^  Cperation  bt  an  automotive  single  plate  clutgh  (Transp^ency\2) 

""A.WpperatOj-  cot^ipresses  clutch  haad  lever 

1.^      Motion  IS  transmitted •thrQugh  clutch  cable  *t6  release  lever 

0 
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IIStFORMATION  SHEET 


3. 

4 

5. 


Release  lever  moves  push  'rod  through  transmission  inpilt  shaft 
to  act  on  pressure  plate  .      *     •  ' 

Pressure  plate  causes  diaphragm  spring  to  flex,  releasing  pressure 
"on  friction  disc 


Friction  disc  moves  awa^  from  pressure  ^ing  '  ^ 

No  power  is  transmitted  to  transmission  because 

■  •  ..'./- 

a.  No  friction  between  fricticJn  disc  and  pressure  p/ate 

b.  No  friction  between  fraction  disc  anid  pressure  ring  ^ 


Operator  releases'  clutch  hand  le#r 


Pressure  on  push  rod  is  released 
Diaphragm  spring  returqs  to  original  shape 


a.  Mo^  puS^  rod,  release  lever,  and  clutch  cable  back  to  the 
"at  rest"  position 

b.  Compresses  friction  disc  b^tw^n  pressure  ring  and  Digssure 
P^ate      ^  ^  , 

3.       Power  is  transmitted  to  transfnissidrT  because  ^ 

a.  Friction  ^s  created  between  pressure  plate  and  friction  disc 

b.  Friction  is- created  betweer^  pressure  ring  ^nd  "friction  disc 
v.    Clutch  malfunctions  and  causes  ' 

A.    Clutch'^  will  pot  engage  pr  slips  ^ 

1.  ^  Insufficient  linkage  free  play  *      •  ,      .  . 

2.  Worn  fricttbn  disc  ^ 

3.  '     Weak  or  broken  diaphragm  spring 

4.  Oil 'on  friction  disc  lining  ^  '  ^ 

5.  Loose  pressure  plj^te  screws  >        \  ' 

6.  Worn  pressure  ring  '   "  ■  'i--^ 
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INFORMATION  SHEET  ' 


Clutch  will  not  disengage ^or  drags 

^1.*     Tqo  much  hnkage  free  play  ^ 
2.       D'islorted  or  warped  friction  di*S(? 
.3.  .     Contaminated  frictiem  disc  lining' 
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Automotive  Single  Plate  Clutch  Parts 


/ 

■  / 


DIAPHRAGM  SPRING 
PRESSURE  PLATE  — 


FRICTION  DISC 


PJ^ESSURE  RING 
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Autorhbtive  Type  Single  Plate  Clutch 
Construction  and  Operation 


•  Eji-  .       /        ,       ;  '  .  .      ,     130   ,  " 


/  AUTOMOTIVt^SINGLE  PLATE  CLUTCHES 
^  UNIT  III  .      ^         ^  ' 


job\sheeT'^i-remove,  disassemble,  inspect,  and  reinstall 

^  ,    '    ^'  A  SINGLE  PLAYe  clutch^  . 

I.    Tools  and  materials 


"  A.    Metric  socket  ^sef  •  » 
•  B.     Metricj^d  wrench  " 
C.     H^nd  tool  assortment 


4 


*  D.    Dial  indicator  % 

E.  '^Appropriate  serJI^  nrpanu'al      ^  ^  -  • 

F.  Set  of  centers  .  -  .  ^ 

'     ■        -     •  ■  .Vf"  ^ 

.G.    SurfDius  transmission  input  shafji  or  universal  clutch  ali^rrfei^  tool 

,  H.    Safety  glasses  •     '        '     .   .  -  ,   .  '       '  ^ 

I.    Procedui^    '  "  a  '      '  •  .  • 

(NOTE-  Some  makes  of  ,  motojm^cles  require-  removal  of<-the  engine  or 
transmis^on  for  access  to  the  mitch.  Consult  appropriate  servtce  mapual  for 

instructions.)  ^     •  -  ^  - 

V  ... 

A'  ^  Remove  aPternStely  every  other  retayitng  bolt  frari  pressure  ring 

•  ^  f^l'QTE :  Remb\/e  slowly  and  evenly  until  all  spring  pressure'is  relea^gd  to 
^prevef^^^^mage       clutch.)  ^ 

B.  '  Remove  \he  ptessure'^ring,. frictfon  disQ^jpld'pressure  plate  vyith  diaphragm 
£      sphnft,  '        ^  -  ^ 

^ '  C.     Insf)ect  ciptch  crfiTippnents  for 'heat  warpage,  oil  saturatt6n,  or  excessive* 
wear  '  "  •  ^ 


JOB  SHEET  #1  . 


Mount  frifction  disc  on  centers  and  measure  radial  runout  witHdjal  indicator 
(Figure  1)  '  \   ,  • 


SURPLUS  INPUT  SHAFT 


DIAL  INDICATOl 


FRICTION  CJISC 


Iri^tall^T^ssur^  plate  ^^th  di^phragrp,  frfctjon  dis^^nd  pitessure  ring 


^NDTE:  Use  surplus  trans'mission  input  shaft  or  universal^lutch  alignnnent 
tool  to  align  friction  disc.  •      .      '  ' 

Install  retaining  bolts  t      '  *         A  * 

(NOTE:  To  prev6f5t  damage  to  dptch^ighten  slowly^afld  evenly  until  the 
-spring 'is  compressed.)  /  '   ^  ' 

Adjust  duKh  linkage  according  to  specifications'  ,  • 


•  AUTOMOTIVE  SINGLE  ft.ATE  CLUTCHES 
,  UNIT  III 


TEST 


iDefine  th^  terms  associated  with  automotive  single  plate  clutches, 
a/    Diaphragm  spriog  - 


b.     ^essure  ' ring- 


c.     Radial  runout- 


Identify  the  parts  ^qf  an  autorhoiive  singly  plate  (jfutch. 


'Describe  the  construction^  an  automotive  single  plate  clutch. 


'  .139, 


Arrange  in  order  the  following  steps  under  ^ach  section  of  operation  for  an 
automotive  single,  plate  clutch  by  placing  the  correct  sequence  letter  in  the 
-appropriate  blank.  -    '         ^  ^  ^ 

a.     Operator  compresses  clutch  hand  lever  ^  , 

 1)  Pressure  plate  causes  diaphragm  spring  to  flex,  releasing  pressure' 

on  friction  disc  .     «  ^ 

 2)  No  power  fs  transmitted  to  tran^mjssion  because 

«  *  ,  » 

a)     Nq  friction  between  friction  disc  gnd  pressure  plate 

,  b)     No  friction  between  friction  disc  and  pressure  ring 

 3)  Motion  is  tra?TsTnitted  through  clutch  cable  to  release  lever 


 ^4)  Release  lev^j^o  Us  push  rod  through  transmission  input  sh^ft 

to  act  on  pressure  plat6,      *  .  '      *     *  ^ 

' '*  '  •  '  • 

5)  Friction  disc'/noves^away  from.jpressure  nng  # 

.    ,  '    /  -  "  * 

Operator  releases  clutch  hand  lever 

_^  ^1)  Power  is  transrtiitted  to  transmission » because  \  ^ 

^*  '  V  V     ^  ; 

a)  "   Friction  is  created  between  pressure  plate  and  iriction  disc 

b)  Fri.cti6n  is  created  betw/een  pressure  ring  and  friqtion  disc 
 2),  Pressure  on  push* 


r  rod  is  retj?^^ ' 


3)  Diaphragm  spring  returns- 16  l^riginat  shape     ^  •    »    |^  • 


a)  Moves  push  rod,  rplesise  lev^r,  and  .clutch  cable  Jjack  to  the 
"at  rest"  positiorv 

b)  Compresses  friction  disc  between  pna$sure  ring  and  pressure 
.  •    plate     o   »  ' 

Select  the  possible  causey  of  sp^fic  clutch  malfunctions  by  placing  an  "X" 
in  the  appropriate  blanksi  >  ' 

a..    Clutch  will  not  engage^or  slips  .    *  , , 

\  '  •  •       /    *  / 

^  1)  Broken  clutch  "cable  ^ '  §^  ^ 

'*  2)  Insufficient  linkage  free  play  '  '  ^  m 

 3^^orn,  pressure  ring     •  . 
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 4)  Incorrect  tire  pressure 

m 

^  5)  Weak  or  broken  diaphragm  spring 


6)  Oil  on  friction  disc  lining 


Clutch  will  not  disengage  or  drags- 

1)  Distorted  or  warped  friction  disc* 

J  

 2^  Loose  pressure  plate  screws 

 3)  Too  much  linkage  free  p^Qy 

 4)  Insufficient  linkage  free  play 

:       5)  Contaml^ted  friction  disc  lining 


).       Demonstrate  the  ability  to  remove,  disassemble,  inspect,  and  reinstall  a  single 


plate  clutch. 


(NOTE:  If  this  activity  |ihas  not  been  .accomplished  ^prior  to  the  test,  asj<  your 
irtstriit9tEi.,vvhen  .it  shobjld  be  completed.) 


■!r:        •  . 
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AUTOMOTIVE  SINGIE  PLATE  CLUTCHES 
/v'"    :  UNIT  III  1 


UNIT  III 
ANSWERS  TO'  TEST 


a.  Diaphrag^n  sprmg---Circular,  dish -shaped^^. spring  ste^l  plate  with  fin^fS^ 
formed  on  the  inr\er  radrus  to  facilitate  flexing 

b.  Pressure  ring-Steel  ring  attached  to  the  outer  face  of  the 'flywheel  that 
fgrms  the  ^uter  friQtion  surface 

c.  \Radtal  runout-Side  to  side  movement  of  a  circular  object  3s  it  rotates  on 

r^s  axis 

a.  Pressure  'ring  *  ^^  ' 

b.  Friction  disc    *    ,     ^  ,w 


c.  Pressure  pla^  ^  u 

d.  Diaphragm  spring  ^  ^  ^ 

Description  should  include:  %  ^ 

♦ 

r 

a.     Flywheel  is'connecited  to  engine  crankshaft 

t).     Clutch  components  .assembled  within*  recessed  face  oT  flywheel 

1)       Diaphragm  spring  next  to  flywheel  face 

'  2)       Pressure  plate  between' diaphragm  spring  and  friction'disc  fotms 
inner  friction  surface 

3)   I    Pressure  ring  bolts  to  outer  face  of  flywheel  to  form  outer  friction 
^surface  •      *  ' 

c.  Clutch  rel^c^se  push  rod  operates  tfirough  center  of  transmission  input  shaft 

d.  .  Dry  type  clutch 

a.     Operator  compresses  d^tch  hand  lever- 

'    ■  1)  C 

:2)       e'    ^  ' 


84- B 


b.     Operator  releases  clutch  hand  lever 


a 
b 


1) 

c 

4 

2) 

-a 

3) 

b 

3, 

5, 

6  ■ 

3, 

5 

Per^'ormance  skill  evaluated  to  the  satisfaction  of  the  instructor 
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CdNSTANT  MESH  DESIGN 
UNIT  I 

UNIT  OBJECTIVE 


Aft^r  completion  of  this  unit,  the  studem  should  b^able  to  identify  the  parts  of  the 
constant  giesh  transmissiort  and. describe  the  system  for  gear  designation.  The  student 
should  also  be  able  to  seleorthe  types  'of  gears,  select  the  types  of  shifter  mec^ianisms,^ 
and  list  .the  important  points  m  construction  desigp.  This  knowledge  will  be  evidenced' 
by  scoring  eighty-five  percent  on  the  unit  test.  ' 

'    SPECIFIC  OBJECTIVES 

After  completion*  of.  this  unit,  the  student  should  be  able  to: 

1.  Match  ternis  associated  with  constant  mesh  design  to  the  correct  definitions. 

2.  Identify  the  parts  of  the%:onstent  mesh  transmission. 

-3.  Describe  the  system  for  gear,  wsignation.  '  - 

4.  Select  the  types  of  transrnhsion  gears.  ^ 

5.  Select  the  types  of  transmission  shifter  mechanisms.  y 

6.  List  important  points  in  transmission  construction  design,  - 

7.  List  the  major  parts  of  a  drum  shifter  mechanism.  ^      ^  ^ 
«  — 

8v       Select  the  major  parts  of  a  camplate  and  shift  qi*adrant  shiftier  mechanism. 

9.       List  the  major  parts,  of  the  ball  lock  Shifter  mechanism. 
%         '  ^  fit        '  * 
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CONSTANT  MESH  DESIGN 
UNIT  I  * 


SUGdaSTED  'ACTfVltlES 


.  I.  Instructor: 

A.    Provide  student  with 


ijective  sheet. 


r 


B.  Provide -student  withUnformation  sheet.  ^ 

.  C.  Make  transparervcies, 

D.  Discuss^unit  and  specific  objectives, 

E.  Piscuss  information  Sheet.  ^  .       ^  *  ^ 

F.  Obtain  ^n  assortment  of  transmission  gears,  shafti  and  shifter  mechanisms 
for  the  student  to  examine  and  study. 

G.  Qive  test.  .  '  ,  ' 
II,  Student: 

A.  ^  Read  objective  sheet.  • 

B.  Study  information  shfeet. 

» 

C.  Examine  the  design  and  relationships  of  the  transmission*  components 

supplied  by  thfe  instructor. 

-  * 

« 

D.  Take  test. 

INSTRUCTIONAL  MATERIALS 


I.    Included  .in  this  ynit:  ' 

A.  Objective  sheet 

B.  Information  sheet 

C.  '  Transparency  masters 
.  1. 

2.  -    TM  2"Constant  Mesh  Transmission  Parts 

3.  TM  3--Transmission  Gear  Typ^s  y  '  | 


TM  1 -Dog  Gears 
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D. 
E. 


4. 
5. 
6. 
7. 
8. 
Test 


TM'4-Shifter  Mechanisms 

TM  5-Drum,  Shifter  Mechanism  •  Shift  Forks 

TM  6-Drum  Shiftgr  Mechanism  -  Mafjor  Parts  . 

TM  7-Camplate  and  §hift  Quadrant  Shifter  Mechanism 

TM  8-Ball  Lock  Shifter  Mechamsm 


\ 


Answers  to 


te^ 


if.    References:  * 


A.  6cefe,    Ritch.    Chilton's   Motorcycle    Troubleshooting  Guide.  Radnor, 
Pennsylvania:  Chilton  Book  Co.,  1966. 

B.  Honda  90  Sep/lce  Manual  -  Models  S90,  CL90,  CL90L,  CD90,^  C$0,  ^pd 
CT90.  Honda  Motor.  Co.,  Ltd.,  1970.       *  '  • 

C.  Suzuki'  T'500^2  S^/ce  Manual-^ Suzuki  Motor  Co.,  Ltd.,  J 969. 

D.  Sjjzuki  350  Parts  Catalogue,  Suzuki  Motor  Co,,  Ltd.,  1969, 

E.  Yamaha- Sen/ice  Manual  *  Models  YGI,  YGI-K-  YGS-I  and  MGITj  yawah^ 
Motor  Co.,  Ltd. 


F.    Chilton's  New  Motorcycle  Troubleshooting^ Guide.  Radnof>JtehnlVlvania: 
Chilton  Book  Co.,  1973.  • 


i  / 


14G 


ERIC 


f 


M  -  5-C 


CONSTANT  MESH  DESIGN 
UNIT  I 


INFORMATION  SHEET. 


I.    Term#and  definitions  * 

A,  Constant  mesh-Transmission  design  in  which  the  gears  are  engaged  at  all 
times  '  '  -T"  \ 

B,  Ddg  gear-Mechaniqal  device  for  holding  or  gripping  that  consists  of  a  spike, 
rod,  or  bar  th^  engages  slots  or- holes  in  the  sides  of  other  gears 
(Transparency  1)'         \^  ^  ^ 

.  C.     Mainstpaft'-Shaft  that  delivers  power  from  the  epgine  to  the  gear  box 

(NOTE:  The  mainshaft  is ^^o  known  as  the  drive  shaft  or  input  shaft.) 

D.  Countershaft-Shaft  that  is  driven  by  the  ^fnainshaft  ailtl  delivers  power  to 
the-  chain  sprocket 

(N(3JE;  The  countershaft  is  also  knpwn  as  the  driven  shaft  or  output  shaft.) 

r 

E.  Idler  gear--6ear  that  spins  freely  on  its  shaft  and  is  used  to  transfer  motion 
from  one  gear  to  another 


F.     Integral  gear-Gear  machined  as  one  piece^  with  its  shaft 

.  II.    Parts  of  constant  mfesh  transmission  (Transpac^cy  2) 

A.  Mamshaft  • 

B,  Countershaft 

■     I  - 

*  C.  Gears 
D.  '  Bearing 
^    ^     E.  Shifter^echanftrn 

F.    Thrust  Avashefs  and  retaining  rings 
III.  ^  System  for  gear  designation  *      ^  ^ 

A.    Location*  . 

1.  Mainshaft-Signified  by  M 

2,  *  Countefshaft-Sigpified  by  C 


I 


"     INFORMATION  SHEET 

B.    Use-Sigmfied  'by  '  .  ' 

1.       1st  gear 

*         2.       2nd  ^ar  *  •  " 

3.  3rd  gear  ■  . 

4.  4th  gear  '         '  '. 

^  5.       5th  gear  .  V 

Exampfe:        Ml-Mainshaft  1st  gear,  C4--Countershaft  4th  gear 
'  IV.    Types  of  transmission  gears  (Transparency  3) 

A.  Idler 

B.  Idler  dog  •  - 

\ 

» 

C.  Sliding  dog  t  ^ 

D.  Integral  .  ^  *  ^  ^ 
V.    Types  of  transmission  shifter 'mechanisms  (Transplarency  4)    ,  * 

A.  Drum  ,  ' 

B.  Camplate  and  shift  quadrant    _  ^  . 

C.  Ball  lock 

^Vf.    Important  points  in  transmission  construction  de;;ign  (Transparency  2) 

A.  "  Consists  of  two  parallel  shafts 

B.  Each  shaft  carries  ;three,  four,  or  five  gears  of  varying  sizes 

(NOTE:  Number  of  gears  depends  on  number  of  spefeds  in  transmission.) 
^,    Each  ge^  is  meshed  with  a  corresponding  gear  on  the  oppositV  shafts,. 

D.  Movable^^ge^/sOe  splined  to  their  shaft  ^ 

'   (NOTE:  Gears  can^slide  sideways  but  cannot  rotate  independently  of  shaft.)  , 


1 
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INFORMATION  SHEET 


F. 
G. 


H. 


Movable  gears  have  oogs  to  engage  dogs,  or  recesses,  on  adjacent  gears 

(NOTE:  These  gears/ are  known  as  sliding- dog  ^ears.)  ■     >  . 

Adjacent  gears  spiry  freely  on  shaft 'until  engaged  by  sliding  dog  gears 

Movable  gears' are /moved  by  forks  which  ruru  in  circumferential  grooves 
around  hub  of  gear  ^  ^  .  .  - 

(NOTE:  Number /of  forks  depends  on  number^  of  speeds  in  transmission.) 

All  gears  can-  be  meshed  constantly,  but  only  one  gear  set  will  actually 
be  transmitting /power 


5n  transmis/ion  is  in 


When  transmission  is  in  neutral,  ndne  of  the  sliding  dog  gears  are  engaged 
and  no  powe;  is  being  transmitted  *  ' 

'SNOTE:  Th^  following  points^re  helpfuNwhen  considering  transmissions: 

1.  H^he  shafts  must  remain  parallel  when  the  gears  are  installed 

2.  First  gear  drive  is  usually  cut  into  the  shaft  itself;  no  other  gear 
is 

>  » 

3.  Splined  or  fixed  gears  always  mesh  with  free  spinning  gears 

4.  Round  dogs  against  round  holes;  square  dogs  against  square  dogs 

5*       Double  sliding  gears  need  two  free  spinning  gears  on*  the  other 
,  shaft 

6.       Sliding^  gears  or  fixed  gears  alternate  with  free  spinning  gears, 
exGept^when  this  conflicts  yjmh  prevfous  rules.)  ' 

VII.    Major  parts  of  drurn  shifter  mechanism  (Transparencies  5  and  6) 

(NOTE:  There  are  two  variations  of  the  drum  shifter  mechanism.  In  one. the 
s!»ift  forks  are  supported  by  the-xj^um,  -and  in  the  other  tlte  shift  farks  are 
supported  by  a  separaffe  shaft.) 

A.    Shifter  drum  -  ■  ' 

"  B.  .  Shift  fork  '  *  . 

•  -* 

C.    Shift  lever 
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INFORMATION  SHEET       '  * 


*    t).    Shift  spindle' 


E.J^Shift  lever  return  spring 


F.  ^hift  Vawl 

G.  Stopper  plate 


< Major  parts  of  camplate  and  shift  quadrant  shifter  mechanism  (Transparency 
7,  -  ■, 

{NOTE:  There  are  twc(  variations  of  the  camplate  and  shift  quadr^lnt  shiftei 
mechanism.  In  one  the  quadrant  is  used  to  rotate  the  camplate  for  shifting, 
^nd  in  the  other  the  quadrant  serves  as  the  camplatej 

A:    Camplate  -        ^  * 

B.    Quadrant  -         .  *  * 

'  C.    Selector  forks  •  ^ 

D.  Index  plunger  and  spring  •    ^  -  * 

E.  *  Qear  change  and  plunger  assembly 

F.  Gear  pedal  *  ^  ^  ^ 
[.    Major  parts  of  ball  lock  shifter  mechanism  (Transparency  8) 

'    '  '  .        ■  '    -  n 

.  A.  Drive  axle 

B.  Steel  balls 

C.  Shifter  head  '  •     •  ^ 

D.  Shifter  rod  .      #*  * 

E.  Shifter  camplate  •        .  • 

F.  Gear  change  lever 

G.  Stop  pin  and' spring 


CONSTANT  MESH  TRANSMrSSION  tARTS 


Bearing 


dear"  >W 
Gear 


Thrust  Washers  and;. ' 
Retaining  Rjnqs       .  /*  *. 


Gear— 

Gear 


Countershafr 


Bearing 


AAainshaft 


Gear 

Thrffst  Washers 
and  Retaining  gings  Qq^j- 


Gear  w  '.f 
*  .  Bearin( 


4  ^ 


ShflJ^  AAECIHAr/iSM  ' 
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TRANSAAI§5ION  GEAR  TYPES 


IDLER  GEAR 


'  IDLER  DOG  GEAR 


SLDING  DOG  GEAR 


INTEGi^AL  GEAR 


,  ■ .  i^r' 


it;-    ■ f 
■  <0 
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SHllrTER  A^ECHANISMS    '   '  .  ' 

?  *  '  STEEL  BALL 

Pall  Lock 


DRIVE  AXLE 


GEAR  PEDAL  v 
QUADRANT 


SHIFTER  HEAD 

SELECTOR- FORKS  ' 

**  •  * 

SELECTOR  SPINDLE 


GEAR  CHANGE 

SPINDLE 

AND  PjLUNGER 

ASSEMBLY 


INDEX  PLUNGER 


CAMPLATE^  I 


Di\jm 

FORK  SHAFT 


Camplate  amd 
Shift  Quadrant 


FORK 


FORK  FORK 
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DRUM  SHIFTfR  MEGHAN ISM-SH I ET  F 


M  •-*'19-C 


DRUM  SHIFTER  MEGHANJSM-AAAJOR  PARTS 


SHIFT  LEVER 


*  SHIFT  SPINDLE 


i 


SHIFT  FORK 
SHIFT  FORK  SHAFT 

SHIFT  FAWi 


RETURN  SPRING 


STOPPER  FLATE. 


>  c 


Courtesy;         .        ;  '  - 
Amer^an  l^onda'^M9ior;Co.,_^lnfe^ 
Gardena,  California.  .  * 
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CAAAPLATE  AND  SHIFT  QUAORANT 
^         SHIFTER  MECHANISM    .  ^ 


GEAR  PEDAL 


QUADRANT 


SELECTOR  FORKS 


SELECTOR 
SPINDLE 


tJE^^R  ChAnGE  spindle 
AND  PLUNGER  ASSEMBLY 


CAAAPLATE 


INDEX  PLUNGER 
AND  SPRING ' 


DETENT  AND  SPRING 


SHIFT  QUADRANT 


NOTE:  SKlfT  QUADRANT  IN  m\S  DESIGN  ALSO  SERVES  AS  THE  CAAAPLATE 
SINCE  IT  HAS  THE  RDRK  SLOTS  CUT  INTO  IT 


r 


ERIC 


157 


TM  -  7 
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BALL  LbCK  SHIFTER  /WECHANI^M 


(gl  STEEL  BALL 


BALL  LOCK  PARTS 


SECOND  DRIVEN  GEAR 
LOW  DRjVEN  GEAJ? 


>©RIVE  AXLE 


SHIFTER  ROD 


SHIFTER  HEAD 


TOP  DRIVEN  GEAR. 


STEELBALLS 


STOPPER 
SPRING 


(^""^SHIFT^R  ROD 


STOPPER  PIN 


SHIFTER  ARM 


SHIFTER 


bRIVlKlG  AXLE 


CROSS-SECTIONAL  BAIL  LOCK 


GEAR  CHANGE 
LEVER 


ERIC 


;  158 


TM  -  8 


CONSTANT  MESH  DESIGN 
•     UNIT  1^ 

*  NAME 

TEST 


Match  the  Jej^ns^  on  the  right  to  the  .correct  definitions. 


a.  Gear  machined  as*one  piece  with  its 
7  shaft  

^b.  Shaft   that  delivers  ppwer  from  'the 
engine  to  the  gear  box 


J  ^c.  Gear  that  spins  freely  on  its  shaft  and 

is  used  to  transfer  motion  from  one  gear 
to  another 


_d.  Transmission  design  in  which  the  gears 
are  engaged  at  all  times      *  • 


_e.  Shaft  that  is  driven, by  the  mainshaft  and 
deliverr  power^to  the  chain  sprocket 

f.  Mechanical  device  for  holdipg  or 
gripping  that  consists  of  a  spike,  rod,  or 
bar  that  engages  sfots  or  holes  in  the 

^    sides  of  other  gears 


2. 
3. 
4. 

5. 
6. 


Dog  gear 
Coufttershaft 
Constant  mesh 
Integral -gear 
idler  ^r 
Mainshaft 
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Select  the  types  of -transmiaron  gears  by  placing  an  "X"  in  the  ^propriafe 
btanits.  '  '  '  ■ 

_]  a.  Integral 

I  b.N,^bse  ratio  ^ 

 ^c.  Helical  .  .  , 

 ^d.  Idler^dog 

 ^e.  Hypoid- 

-/ 

■  f.  Idler   


g.  Sliding  dbg 


Select  the  types  of  transmisddn* shifter  mechanisms  by  placing  an  "X"  in  the 
apf)ropriate  blanks.    ^ , 

a.  Hurst  syncro-lok  '  ^ 

 b.  Camplalte'  anfl  "^Hlff  i^dwwi^ti    i  , 

 c.  Vacuum  assist" 

 d.  Ball  lock 

 *  Dua<  -diaphragm       '  * 

f.  Drum 


List  eight  importanl  points  in  transmission  constru'Ctrin  design, 
a..  '       •  . 

'"•  ■■  '        ■  ■  ■  , 

c.  .  ■  >      * : 

d.  • 

-r  J 

e.  '  •  - 

f.  "    '  .  • 


16J>  ■ 
I 


List  the  major  parts  of  a  drum  shifter  mechanism. 


c. 


c.  • 


Select  the  major  parts  of  a  camplate  and  shift  quadrant  shifter  mechanism  by 
placing  an  "X"  in  the  appropriate  blanks.  ,  .  ^ 

 a.  Jamplate  .  ^ 


b.  Shift  pawl  • 

c.  Gear  pedal 

d.  Index  plunger  and  spring 

e.  Shifter  drum 

f.  Quadranlf 
_g.  Selector  forks 

h.  Steel  balls 


\ 


i.   Gear  changiAnd  plunger  asseFnbly 


List  the  major  parts  of  the  ball  lock  shifter  mechanism. 


a. 
b. 
c. 
d. 
e. 

f. 

9- 
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a.  4 

b.  6 


CONSTANT  MESH  DESIGN 
UNIT  1 


ANSWERS-TO  TEST 


d.  3 

e.  ,  2 

f.  \. 


a. 
b. 


Mainshaft 
Gears 


c.     Countershaft    '  .  ■ 

'  d.     Thrust  washers' and  retaining  rings 

e.     Bearings  * 
^ft     Shifter  meciianism 

DeScri|ltion  'should  include: 

a.  '  Location 

^  1)       Mainshaft-Signified  by  M 
2)       Countershaft-Signified  by  C 

b.  Use'- Signified  by  * 

^1)       1st  gear 
2nd. gear 
3rd  gea^ 
4th  gear 
5th  gear  " 


'Any^  eight  of  the  following:  *  ^ 

a.  Consists  of  two  paralleJ  shafts  , 
♦ 

b.  Each' shaft  carries  three,  four,  or  five  gears  of  varying  sizes 

♦c.  Each  ge^r  is  meshed  with  a  corresponding  gear  oh  the  opposite  Shaft 

d.  ,  Movable  ^ars  are  splined  to  %eir  shaft 
e 

f.  Adjacent  gears  spin  freely  on  shaft  until  ehgaged  by  sl'iding  dog  gears 


Movable  gears  -^have-  dogs-  to  e/igage  dogs,  or  recesses,  on  adjacent  gears 


Movable  gears  are  moved  "by  forks  which  run*  in  circumferential  grooves 
around  hub  of  gear  ^     ^  ' 

AH  gears  can  be  meshed  constantly,  but  Only  one  gear  set ^ will  actually 
be  transmitting  power 

When  transmission  is  in  neutral,  none  of  the  sliding  dog  gears  are'^gaged 
and  no  power  is  being  transmitted  < 


Shifter  drum 
Shift  fork 
Shift  lever 
Shift  spindle 
Shift  lever  return  spring 

f.  Shfft  pawl 

g.  Stopper  plate 

a,  c,  d,  f,  g,  i       '  \ 

a.  Drive  exie 

b.  Steel  t|alk 
Shifte^head 


Shifter  rod 
Shifter  camplate 
Gear,  change  lever 
Stop  pin  and  spring 
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CONSJANt  MESH  -pPERATION,^ • 
•■•    -  -     '  UNIT  'li  ' 


'><;;^'   "  ,      -i-  •      *      uNit  c5bject[ve| 


After  completion  of  this^unit,  the  student  should  be  able  to  distinguish  between  the  two 
gear  shift  patterns  and  Tftatch  the' types  of  shifter  mechan1sm|^to  the ^loftect  .operation^. 
The  student  shoyld  also  b?  abje  to  cafculate  gear  ratios  and  trace  the  power  flow  through 


tba^transmissio^  in  each  of^the  gear  corr^inations.  This  knowledge  will  be  evidenced  - 
through  demonstration  and.bys^^n^  eigj\|ty-five  pertent  on  the'  Onit  tes^ 

SPECIFIC  <iBJECTIVES    *  .  .. 

After  completion  (jf  this  unit, 'the 'student  should  be  »ble 


♦  -  - 

2.  -  '^Distinggish  between  the  two^ar  shfft  patterns. 


Define  gear  ratio 


3.       Match  the  types  of  <hif|pr,  mechanisms  t5  the  cprrect  operations 


4.  -Trace  tbe  power  flow  through  the  transmipiorr  inlthe  gear  combinations. 

5.  Calculate  gear  ratios. 


4 


•   .       -  Of' 
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ir^iee  * 


UNIT  II*' 


  i  -  >  -r-^-V- 


UGGfSTED  ACTiV4Ti£S 


I.  *  Instructor;  *  ,  ^ 

A.  Provide  student  with  objective  sheet. 

B.  Provide  student  with  informatior^*  and  assignment  sheet$. 
'  G.    IVIake  transparencies.  ' 


D.  Discuss  unit  and  spfecific  objectives.  -  . 

E.  Discuss  ir>fprmatiOn  and  assignment  sheetS!^     *  '"^^ 

F.  Corrstruct  a  mock-up  from  an  old  transmission  and  demonstrate  th^  shift 
^   patterr^  and  operation  of  th.e  shifter  m^ci#ni«ms.' 

Demonstrate  the  different  gear  ratios  by  counting  the  number  of  r*/olutions 
.        of  the  input  shaft  to^ne  reVojptidn  of  the  output  shaft.- 


K.    Give  test. 
IL  Studait: 

A.  -Read  objective  sheet. 

B.  ^   Study  information  sheet. 

'  Complete  assignment  sheet, 


D.  Complete  activities  ^assigned  by  ins^tructor.        ^.      *  ♦ 

E.  Observe  and  particif^te  in  any  demofrstrgtion  given  by  instrffctor. 

F.  Trfke  test.  "  *  . 


I.    Included  in  this  unit: 

A.  Objective  sheet  * 

B.  Information  sheet 


inStruction/\;^  materials 


16C. 
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,1 


♦ 


6:    Transparency  masters 

^.m    TM  V-Gear  Shift  Patterns 


•2.  TM  2-Opyation  of  Shifter  Mechaqisnn''  ^  ^ 

.  3.  .          3-Drum  Shifter  'Mechanism-Pawl  Variations 

4.  JM  4-^Camplate'3nd  Shift  Quadrant  Shifter  Mechanism 

5.  1"M  5"Ball  Lock  Shifter  Mechanism 

6.  \  *  TM*^"First'  Gear-Transmission  Power  Floyv 

7.  TM  7--Sec6nd  Gear-Transmission  Power  Flpw 

8.  TM  9-f  hird.  Gear-Transmission  Power  Flow 

9.  TM  9-Fourth  Gear-Transmission  Power ^Floyv 

r 

10.       TM  lO-ptftfi  Geac-Jransm'ission  Power  Fl^ow 
1'T,       TM  11-pyeufral 


D.  Assignment  Sheet  #V-CQlctlate  Gear  Ratios- 

E.  ' .  A|nswers  to  .assignment  -sheet 

'    F.  •Te«t       .         .2  '    ^  ^ 

G.  .  Answers  to  test 

♦  -        '  ■ 

.11'.,   References:      ■  *   .  • 


A:'  Yamaha  ^V^ce  Mariual-Modeb^YiSI ,  YGI-K^GS^I.        MGIT.  Yamaha 


Motor  Co.,  I^d 


mi  IT. 


B.    Hondh^i^d^^O  Servke^  Manual.  Hpnda  IVIotor  Gar,  ^  Ltd.,  1972.  * 

*   C     HQhda  45b  SehiC^  Manuel.  Hopda  Motor  C6.,.  Ltd.,  1971.. 

D.    Motorcycle  Systems  TYaining  Manual-Motorcycle  Power  Train.  Kawasaki  ' 
Motors  Corp,,  1973.  .        '      .'v  ' 

i  .H\cho\son,:S,^       l^ojdern  Motorcycle  Mechanics.   7th   ed.  Saskatoon,*- 

-   •     .  Saskatchewan,  Canada,;    Nicholson  Brothers  Motorroycles,  Ltd.,  1974.- 

F.  '  Chikon^s  N^w  Motorcycle  Troybjeshopting  Guid^.  .Radnor,' Pennsylvania: 
.    .    Chilton  Bool<  Co.,  .1973.  .       ^  y*  ' 
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CONSTANT  MESH  OPERAJION 
^>       ^     UNIT  II  '  • 


INFORMATION  SHEET 


35-C 


Gear  ratjo-Numher  pf  teeth  op^ountershaft  gear  m  relation  to  number  of  teeth 


oijk  mamshaft^gear  ^ 


(NOTE:  Gear  ratK3     also«referred  to  as  the*speed  oji  the  input  shak  in  relation 
'  to  the  speed  -of  the  output  s>iaft.)  .       ,   -  ,    *  ' 

•     ... .  ..'v 

li.    Gear  shift  patterns  (Transparency  1)  ^       .  '    *  - 

A.  ^Standardlzed-'1st  gear 'down  from  neutral  and  2nd, .3rd,  4ih,*  an'd  6th»gears 
'   ,    up  from  neutral'  ^  ^  '        '  - 

^  ,  MNOTE    Thij  IS  the  most  common  shift  pattern')"         -v  ^ 

B.  -    Early  British -1st  geaNnjp  from  neutral  and  2q^,  3rd/and  4th 'gears  dqwn 
'    •     •from  nreutraj,  ' 

II  •  Operations  of  types  cJKx^^ter  mechanisrhs  (Trah^prarency  2)/  '  vi* 

,  A:    Drum  sPitfter^mechanism  U  ransparency  3i  ^    '      .  ^  ? 

1  :„Shift  pedal  moved  up  pr^down  * 

a.     Shift  pawl  lYioves     ^/      .  ^  •  - 

*b      R^gra  spring  spreads  apQlying  reverse  pressure  on  pedal 
c.     Pavyf  contacts  drum  pin  causing  drum  to  rotate 

2  Drum  rotation  . 

.a.     Forks  move  sideways*  beca't^se  pins  in  forks  must  foliow 
^  grdoves  m  drum^    "  ^         •  • 

b      Forks  move  sliding  gears  on  ^transmission  shafts 

c    *Stop  p^wl -or  stop  "higoks"  tin^t*  the  rotatipn  o/drum  for 
t.        each  .shift  .  .  , 

'yd      Each  gear  change  requires  tGnty.  a  ievv^deqrjes  of  rotation 
'  ^     "  'Of  the  drum  -    -  ' 

e.     Detent  holds  dcum  m  correct  i^ositLon  be't\A/pen  ^shifts 

(NOTE"' Shift  pawls*and  stop  f)avjf|s  are  manuj^actured  in  * 
'  many  configurations  )  "**        .  - 

;:  ■  ^.    ■  •  :    <  "  .  ' 

'*   '  -*  ^    ■■;  J  . 


-1. 


INFORMATION  SHEET 


-  3.      .Shift  pedal  released  -  .. 

•  •■  -  •  . 

a'.    'TTetjjirn  siiring' moves  peda^  back  tQ  central  fjosition  ., 

b.     Pawl  Veturns  to  centraF  position,  ready  to  shift  either  up  or 
down  *  ^  ,      *    •  , 

Camplate  and  shift  quadrant  shifter  mechanism  (Tramsparency  4) 

1.  Shift  pedal  moved  up  or  down        '  .  , 

a.  ^ear  change  spindle  and  plunger  assembly  ^rotates  ' 

b.  Plungers  engage  teeth  on  th^  quadrant     /  j       '  • 

•  -        »    •  -  *  > 

-         Quadrant  Q^vo{s  ,ta  ro'tSte  p^mplaie  .  '      ^  *  ^ 

,     •    •    :  ' 

d.     Shift*  forks  *follow  jlots  cut  "in  camptate 
'     --^  ^        '      »       '      •  •  ^     '  ' 

2.  ■    Shift  pedal  released  ^ 

/    *  •  ,  *  \ 

a.     RetuPn  spnrrg  moves  .pedal  b'ack "to 'central  positicJn  * 

^       .   -  b  .  ^Index  plunged  hoids  tam*plate  ^aVicf  quacJrant  in  position 
-^y*  between  «iSh  if  ts',;    .  ,  ^ 

{N(DT,F:  There-are  two  variation^  of  the  camplate  and  shift' 
•quadrant  shifter- mechanism,  but  the  operations  are  basically 
"  the^same.)  ?    .  •  •  * 

Ball^^ck 'sh liter  ^echanism*  (TransparenT:y* 

,   1        S^ft^pedar  moved  up  or  down 


a    *  Rotates^shifter  camplate  •    •  - 

/  -  •  ,        •       ^  .  '  * 

;  b*     Caijptete  moves  shifter  rod  iq  6r  Jut  of  hollow  countershaft 

•  ^  t 

c-    Shifter  Viea^*  forces  stefel  ball  cqtward  '   '        _  • 

4  *        '  1  • 

'd.^',St-eeJ  balls  ewgage  sipts  th  >nQer,surf^ds  o^^ gears  . 

e.     Stop  pin* and  spring  engage  ndtch^s  in  campyfete ,to'maintfliii1»^ 
shifter  position  '         -      '      ^  \d  .  * 

Shift  pedal  released}         .      ' .  ^ 

Return  sppng  moves  shift  pedal  back  to  centra^  position" 

Camplate  and  shift  rod  do  not  return  ro  a  Central  position 
for  the  next  'shift  .  *  *  * 

«  «  «         ,  ♦ 


INF.OR(\*ATJON  SHEET' 


Tfanrsmissian  power  ilow  '     .      *  .  'i    . .    ,  Jp 

*  (^^Cf^E•  Refer  to  appro0,r<ate  servi^ev  manual  to  determ'me  gear 'numbering  and 
location  oi  gears  mov§d  when  shifting  ).  "     ^  .   ;     ^  -  . 

A.     First  gear  (Transparency  6)*     ,      .  •  *  . 

1.      '"0-4  IS  qioved  to  engage  G-1 

'  (       2.     "  M-1  and  C-^  are 'in  constant  mesh 

3.  C-4  splmed  ta  countershaft     •  '  ^ 

4    *     Pow^^ow      mamshafl  t^M-1  tx)  C-1  to  C-4  to  cou>K^^haft 
B     Second  gear  (Transparency  7)       %  -        *  , 

1  C-5.ft  moved  to  en^ge  C;3  * 

'^**2,      ,         M-,3  made  as^.^^ingle  unnt  •  ^  ^  ,* 

*3        M-2,  M-3  splmed  to '^countershaft 

4.  ^    'Power  flow  rs  mainshaft\to  J\^-'and  3  to  C-2'  to  C-5-  to 
/      coijntershaft  •         •   '  '  *     ,  •    -     -  . . 

\  '  >       •  ; 

C. .  Third  gear  (Transpa^ncy  8)  "    *  ,  '  / 

I      1        C-4      moved  to  engage  C-3  _  ,  • 

2  Power  flow  is  noamshaft  to  M-2  and  3  to  C3.to  ^4  'to 
-coiintershaft 

*    *  * 

,  D     /Fourth  gear'  (Triensparency  9) 

J  *  . 

•  *   1         M'2  and  3  is' moved  to  engage  M-4  /  ^ 

2      .Power  flow  is  mafnshaft_to  M-2  and  ^3^ to  yiA  to  C-4  to 
'  countershaft  '      '     '  '  . 


fth  gear  (Transparency  10) 
1   ^     W\'2  and  3  is '•mcu/ed  ta'engage^  M  5  '       ,  •  ^ 

'2     ^  M  5  IS  me§hed^o  G?  *  ^  .  *         '  . 

*         r     '  .  • 

.3        C  5  iS  splmed  to  countershaft  ^   *  - 

4^      Poyver   flow  is  mamsh^ft   to .  M  2  and  3  to  M  5  to  C  5  to, 
.  cojjntershaft  *  -    „  -      ♦ .  ' 


•   '  •       lNFORMA*flON  SHEET  ^  ^" 

■y  . ,  .  ' 

F~  '.Neutral  (Transparencv  W  '  *  * 

\.       Sliding  g^rs  C^,  C-5,  and  M-2  and  3  are  centered 
Z.       No- power  flows  .frtmn  mainsh^ft  to  countershaft 

(NOTE:  -Shifting  C-4  Will  give  >st*anqj  3rd  gears,  shifting  0-5  will  give  2n6 

g^ar,  and  shifting  M-2  and  ^  will,  gjve  4th  and.  5th  gears.) 
'  °  '     *  ^  ^^^^ 

^Icu^ating  gear  ratios  •  i  ^ 

A.  Enter  number  of ''teeth  on  countershaft  (driv^en  shah<6r^utput  shaft)  gear 

B.  '  Enter  nOmber  of  teeth  on -mairrshaft  (dnve  shaft  or  input  shaft  )  gear 

Example*        Countershaft  gearl  60  teeth,  mainshaft  gear,  55|||pth;  ratio 
\.  ^  A  \s  60:25  '  ^  . 

\     "      „  » 

e  nunrvi^ers  JO  fractions  by  diVidmg^ch  number  by  the  smallest  of 

two  numbe*^    -     "  ?      -  ,  " 


Example        -If  ratio  is  60:25,  25-is  the  Smallest  of  the  two  numbers; 
\  *      ^  therefpre,  60  r  2,5  =  5.4  and  25  r  25=  1.  Ratio  is  2.4:1 

(NOTP'  In  the  example  the  input  shaft  is  rotating  2.4  times  for  every  1 
revolution  of  th^  output  shaft,  or  the  input  shaft  is  2,4  times  faster  than 
the  output  shaft.)  ^     ^         '  - 


1. 


171 


OPERATION  OF  ^FTER  /i^ECHANlSAr  " 


M  -  43-C 


DRUM  SHIFTIER  MECHANISM 
-Pawl  Variations 

-  DRUM 


STOP  PAWL 
SHIFT  PAWL 


SHIFT  PAVyL 


STOP  "HOOKS 


SHIFT  PAWL 


DRUM 


HOLE  FOR 


RETURN  SPRING  PIN 


S>IAFT  PAWL 


HOLE  FOR  RETURN  , 
SPRING  PIN  . 


175 


TAA  ^  3 .. 


CAAAPLATE  AND  SHIFT  QUADRANT 
SHIFTER  MECHANISM 


GEAR  PgDAI 


^rUADRANT 


'  SELECTOR 
FORKS 


CAMPLATE 


SHIFT  FORKS, 
SHOWING 

THE  CAAAPLATE 
ENGAGEMENT 
ROLLERS 


PLUNGER 
QUADRANT 


GEAR  CHANGE 
SfPiNDLE  AND 
PLUNGER  ASSEMBLY 


CAMPLATE 


SELECTOR 
SPINDLE 


INDEX  PLUNGER 


Cainfplate  type  shifter  mjBchanisnn 
from  a  Triumph  Tridenf 


17G 


BSA^hifter  mechanism  * 

.ILLUSTRATIONS  BY  NORTON -TRlUO^PH  CORPORATION 
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M  -  47-C 


BALL  LOCK  SHIFTER  MECHANISM 


NOTE:  THE  SCHEMATIC  SHOWS 
THE  TRANSMISSION  IN 
SECOND  GEAR' 


(?l)(21)2"f  LOW 
^  ^  (12) 


MAHi^  AXLE 


SHIFTER  ROD  « 
STOPPER     -vi.     ^  \^ 


SPf?ING 
StOPPEfi  PIN 


V 


i 


SHIFTER  CAMPLATE 


-/-DRIVING 
SPROCKET 


-aniFTER 


^HEAD 


DRIVING  AXLE 


27   ,    .  ^ 
LOW  DRIVEN  GEAR 
•—SECOND  DRIVEN  GEAR 
THIRD  DRIVEN  GEAR 


GEAR  CHANGE 
LEVER  ,       •  • 


Cross-sectional  View 


TOP  DRIVEN  G^AR 


DRIVEN  G|AR 


STEEL  BALLS 


SHIFTER  HEAD 
DRIVE  AXLE  , 


m  « 

TAA  '  5 


First  Ge,ar-Transmission  Power  Flow 


'  I' 

•ERIC 


V    17  U."  •> 


LOW  GEAR; (C4Hs  shifted) 


ISO 


CO 

o 


7 


)  ) 


SECOND  GEAR-TRANSAAISSIQN  POWER  FLOW 


r    It  nfiimifftf  fi 


»  ^ 


OTT 

IS?  6 


V 


% 


FOURTH  GEAR-TRANSMISSION 'power  FLOW  . 


J 


FIFTH  GEAR-TRANSMISSION  POWER  FLOW 


lb 


F'IFTH  GEAR  ^^W'^-Ma  is'  s^lf^tf)  ^-  Mlfif 
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■  CONSTANT  MESH  OPERATIflN  . 
I         -.  •    .      U'NFT  II  .  * 

ASSIGNIVTENT  SHEET  #1;-CALCU LATE  G^R  RATIOS^ 


1.  .The  drive  gear  has-1.7^eeth  and  the -driven  gear"  has  43'teethl  What  is  the  gear  ^  »• 
,    (,  ratio?  Round  to  two  decimal  p^^ces.      *  •         -  "• 


2.       In  4th  gear  a  motorcycle  t:)as*25  teetll  on  the  mainshaft  gear  and  25  teeth  on 
the  Countershaft  gear.  What  js^ihe'gear  ratio^ 


r 


1  ^  i 


ASSIGNMENT  SHEET  #1  •     -  r         *  •  '  , 

A  motorcycf?*>ias  a  gear  ratio  of  2.4  to^l  in  3rd  gear.  If  .the  input  shaft  is 
t^rnirvg  2200  RPM;  hQw  ftst  is  Jthe  output  shaft  turning?  Round  to  two  decimal  ^     *  . 


plapes. 


 X.   


Bra'nd  IK  motorcycle  is  eqyipped  with  a  second  gear  that  has  21  teeth  on  M-2^* 
and  38  teeth  on  C-2.  A  tachometer  connected  to  theinfjtit  shaft  indica(^-jt 
is  turning  470(1  RfM/What 'is  the  sp^  of  the  output-shaft?  Rofcmd  to  two 
decimal  places  fkr  ratio  apd  outpuf  shaft  speed. 


.  *  CONSTANT  MESH  OPtf^^TION 

#  '        •  UNIT  M  -    ■  '  «. 

'ANSWERS  TO  ASSIGNMENT 'SHEET,  ' 


43:17 

•  «  • 

^         j7  =  2,529  1 

17  ■•       17  /     vi  |43  000  1^  17 

34  17 
9d  ,  ^ 

-         . .  ,        .    .  85 

50  ' 

.    '      .  34-,  .  . 

.     .160  . 

1  ■  -  '      .     '^^^         '      .  ' 

\  *         7/17  remainder 

Rounded  to  two  decimal  places -Ratio  =  2.53:1 
25:25    ,  ♦ 
25    :      25    =  1  1 


25  25  25  1 25  25  125 

•      25  ■  '.  25 

Ratio  =  1:1  ,  ' 


\ 


2.4  to  1  means  input  shaft  is  turning  2.4  times  faster  than  output, shaft 

916.666  '     ■                                        .          ■  • 

2.4  1 2200.0000  '     •  ** 

*       21B         •  ,     .     '                                            \ , 

40  *          '                                 .  \) 

'        .24       .  .  .  .  ' 

160  -    I  .   4 

144      .  I  . 

■160 

144  .        •   *  .  ' 

16Q  •  '  .  .  .. 

144. 

160  • 

144  •     -  ' 

1^16/24  rerhainder^  ^ 

Rounded  to  two  (decimal  places-  Output  shaft  speed  =  916.67  RPM 


C  ' 
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64-C 


/      .  • 

4:^  '  38r2iv 


38  :  "21 
^  21  21 


1.809     :  1 
'  21  I38.Q00  W1  f2l"     •  '      .  ^ 

21  ,    •      .  21  • 

•      170         •  *  •  • 

168  • 

0/    •    -      .  "  ^ 
•  V     •      •    200  '  ^ 

189    ■  -  ♦  ^ 

1 1/2Uremaincler    *       '  / 

^-  •        •       '  ^  ^        .  ... 

Rounded  to  two  decimal  places-Ratio  =  t.81:1 

1.81  to  1  means  input  shaft  is  turning  .1.81  times  faster  than  output  shaft 


■  •  2596.685  R>M 
1.81   r4700.000W  '^i 
36'2 

r       •  1080  '/ 
905  . 
175tf 
1629 
1210 
1086 
12^0 
'  1086 
1540 
1448 
920 
905 

•   .  15/T81'  remainder 


( 


.Rounded  to  two  decimal  places -Output  shaft  speed  =  2596.69  -RPIVI     ^  ^ 


\ 
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M  •  6?-C 
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CONSTANT^  MESH  OPERATION  . 
^  'UNIT  W  * 

<  NAME  

TEsrp 


•  2. 


Define  gear  ratio. 


Distinguish  between  the  two  gear  shift  patterns  by  placing  an  "X"  next  to  th^ 
description  of  the  standardized  pattern. 

 a.   1st  gear  down  from  neutral  andjfend,  3rd,  4th,  and  Btl}- g^rs  up  frorfi 

neutral  '"'^^ 


If. 


,  ^    ,  _J  b,  1st  gear  u^om  neutral  and  2nd,  3rd,  ar\d  4th  gears  down  from  neutttrf* 

Match  the  types  bJ^shUxer  mechawisms  on  the- right  to  the  correct  Operations. 


V 


'1    ^     a.  Shift  forks  follow  slot^  cut  in  campjate  1? 
1  *  • 

♦  ,  •  b,  'Pawl  Contacts  drum  pin  causing  drum  to  2* 
J  rotate'      \   "  ,  , 


 fi.^^teel  balls  engage  slots  in  inner  surfaces 

of  gears  ^  ' 

 d.  Camplat^"moVe/B  sFilfter  rod  in  or  out  of 

hollow  coi/ntfershaft 

.-^Q^FofTc^  mo^  .^si^lewaV^  because  ^ins'  in 
forks*  must  follow-  ^^oovfeVin  drum 

 f .   Camplate  and  shlfT  rod  do  not  rettfrn  to 

^  a  centriil  position^  for  the  n#xt  shift 


Drufn 

4 

Camplate  and 
shift  quadrant 

Ball  lock 


_^g:  Quadrant  pivots  to  rotate  (iamplate' 


_h.  Index    plunger    holds   camplate  anc^ 
quadrant  in  position  betw^n  shifts 


ERIC 
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\ 


66-q 


Trace  the  power  flow  through  the! transmission  in  the  gear  combmations  by. 
writing  the  correct  sequence  in  th^  space  below  each  illustration. 

Use  this  ilfustratioa  for  gear  numbprtng^Teft(^ence. 


ERIC 
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Calculate,  gear  ratios. 


a.  If  the  mainshaft  gear  has  16  teeth  and  the  corresponding  countershaft  gear 
^ .  ■    has  45  teeth,  what  is  the  gear  ratio?*  Roumi  ratio  to  two  decimal  places. 


r 


J' 


sion  J^h 


B.  Brand  Z  motorcycle  has  a  5  speed  transmission  J#th  22  teeth  on  the  4fri 
speed  mainshaft  gear  and  28  teeth  on  th€^  countershaft  gear.  What  is-  the 
gear  ratio  for  4th  gear?  Round  ratio  to  two  decimal,  pteces. 


4 


c.     A  given  4-speed  transmission  has  21  teeth  ori  ^the  M-2  gear  and  38  teeth      ( ' 

on  the  C-2  gear.  1f  the  output  shaft  speed  is  nr10asured'at  2740  RPM,  what  \ 

is  the  input  s*iaft.  speed?  Round  ratio  to  two.  decimal  places. 
>* 
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CONSTANT  MESH  OPERATION 
UNIT*  IL 


ANSWERS  TD  TEST 


1 


1..      Gear  ratio-Number  of  teeth  on  countershaft  gear  in  relation  to  the  number  of 


2. 
3. 


teeth  oo  maln^aft  gear 


a.  2 

b.  1 

c.  3 
dr-'  3 

1 


e. 

f. 
g. 

h. 


3 
2 
2 


c. 


Power  flow  is  mainshaft  to  M-2  and  3  to  C-3  to  C-4  to  countershaft 

/ 

Power  flow  is  mainshaft  to  M-2,5nd  3  to  C-7  to  C-5' to  countershaft 
Power  flow  is  mainshaft  to  IVl-2  and  3  to  M-4  to  C-4  to  countershaft-' 


45:16 


45 

16. 


16 


1 


16  16 


2.812 

32    .  \ 
•,  t30  . 
.  •  128 
.  ^0  . 
-  16k.  . 

40/' 
*    32  -  .  . 
,   •        8/16  remainder  ^ 

Rounded  to  two  decinnal  places-Ratio  is '2.81:1 

■  < 


22      =  28  22  , 

*  22  ■  22 

1  37_^       "      .  '.        J  . 

2SgOO  '       _    22  :22 
.'•2'-  ..22. 


160  •  • 

44 

:6  22  ren'duider 


tv-v 3*' decimal  places- Ratio 'is  1.27  1' 


38  21 
21  21 


.  1 

21  '21 

.  21 


I 


•  i 
200  ' 

189 

'  i  2!  i-'jmainder 


ru  tvv'o  decimal  places -Rat49  is '1.81.1 

;  -  '  2740     '  , 

;  X  1  81  , 

2740 
21920 
2740 


-    '    4959  40 

M;.--  spepci  IS  4959.4  RPM 


CONSTANT 'MESH  SERVICE 
UNIT  III  / 

'    *  UNIT  OBJECTIVH 


After  completion  of  tl^is^umt,  the  student  should  be  able  to  sel^t  possible  causes 
transmission  malfunctions  and  match  types  of  wear  and  damage  to  constant  mtsh 
transmission  par^.  The  student  should  also  be  able  to  identify  crankcase , designs  aid; 
disassembfe,  inspect,  reassemble,  anjj. adjust  a  constant  mesh  transmission.  This  knbwlec(e' 
wril  be  evidenced  through  demonstration  and  by  scoring  eighty-five  percent  on  the  ui 
test.  '  .    V  * 


U 


It 


SI^ECIFIC  OBJECTIVES 

.After  completion  of  this  unit,  this. student  should  be  able  t6: 

1.  Select  the  possible  causes  of  specific' transmission  malfunctions. 

2.  •     Match  -tyf es  of  wear^and  darQage  to  the  correct  affected  constant  mesh 

transmission  parts.    ,  *' 

T      '   .  • 

3.  Identify  the  transoiissiorr  fcrankcase .designs. 

♦  *  y  * 

4.  Demonstrate  the  ability 

a.     Remove  and  disassenrinle  a  constant  niesh  transmission-  * 

bi     Inspect,  re^ss^mble,'  ^yid  install  a  constant  mesh  transmission  and 
^       adjust,  if  necessary. 
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.  '  •  CONSTANT  MESH  SERVICE.   -       f  ' 

\  '      '  '    ..  UNIT^III  ,  *  *  ■ 


( 

f 


•     -  SUGCf&STEO  ACTIVl(<ES'  . 

1.    Instructorf      .  •  . 

A.  Provide  stu'Sent  with*  objactive  sheet.  ^  .       *  >       -  j 

B.  Provick^udent  with  informatiof)  anfe  jpb  sheets.  * 

C.  Mpk^  iransparertcies.  ^     -  .        .  .  ' 

D.  ,  Discuss  unit'  and  specific  objectives.  '     .       -  • 

E.  -^iscQss  information  sheet. 

F.  D^monst?&te  and  discuss  the  procedures  oiitlined  in  th#  job  sheets.  *  * 

G.  Gather  an  assortment  of  used,  worn  iransmission  .parts  for  the  student  to  '  ' 
•inspect,  measure,  and  compart.  *  "     •  ^  *'       '*      .  ' 

H.  .  Give  test.       *  -  '  -  '  -  -  —  . 


I).    Student:  ' 

A.  Read  objectite  sheet. 

B.  Study  information  sheet. 
/                                   C    Complete -job  sheets. 

tivi^l 


D.    Complete  activnils  assigned  by  instructor-, 


E.    Take  test. 


INSTRUCTIONAL  MATERIALS 


t.    Included  in  this  unit: 


A.    Objective  sheet 

B^    Information  sheet 

C.    , Transparency  masters  ' 


TM  1--Worn  and  Dam'aged  Parts  -  Geafs       •  • 

*  *  ♦ 

2        TlU-r^-Worn  and  Damaged  Parts  ■>  Shifter  Mechanism 
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3,  TlV!  3-Worn*and*  Damaged^  l^arts^-  Shafts 

4.  TIVp4-Crankcase  ^esigji?  ^ 


\ 


D.  Job  sheets      •   ^  • 

1  ^•'^'tjob  Sheets  #1  "Remove   and   Disassemble  a  Copstant  Mesh  . 
-  i   Transmission  '      -  s     '       '  « 

*        ^       \'  2.       Job  Sheet  j'i^2--Jnspect, 'Re^&emble,  andjnstall  a  ConstantA/lesh 
'  '  Transmission  and  AdjjJ^t,  Jf  Necessary 

r     .  ^  '  .      ;    .  ^  ,    ^  * 

E.  Test      .  '         *      *     '  %  ^ 

•  *F.    Answers  to  test         .  ,  '  ^  ^ 

'  II.    References!        •  *  •    '  *  '  i 

A.  Motorcycle  Systems  Training  Mahual-Motorcycle  Power  Train.  Kai^asaki 
Motors  Corp.,  1^73.        '  ,  -  •  " 

B.  ^nda  45^  Service  Manual-Models  CB^  450,  QL  450.  Honda  Motor  Co., 
—      ttd,  1971.       ^'  .      '    ^     «  ' 

C.  Honda  250^350  Service  Manual.  Hond^  l^otOi^Co.,  Ltd.,  1972., 

D.  Glenn,  Harold  T.  Glenn's  Honda  Two-Cylinder  Repair  anitTune-Up  Guide, 
'    New  Xork>  Crown  Publishers,  Inc^.,  1972.        *  ,  ' 

E.  Forsdyke,    XBraham.    IVtotorcycle    Maintenance    Illustrated.  pCrkhurst 
Publishing  Co.,  1967.         r       .       •  ' 

F.  Chilton  s  New  Motorcycle  Troubleshooting  Guide.  Radnor,  Pen'nsylvania: 
'  Chilton  'Book  Co.,  1*973.  '  , 
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CONSTANT, MESH*  SER'vIC5e  ' 
UNIT  III 


y      •,       I  INFORMATION  SHEET 

t 

ll^smissibn  malfunctions  and  possible  causes 
A.    Gears  ^rind.  when  shtftmg       p  ^ 

1.       Clutch  not  releasing  completely 
,      2.       Worn;  shifter  mechanism*-  « 
.      3.       Wprn  sliding  dog  gears 
4.       Worn  thrust  washers 


B.  Transmission 


Wor/  transmission  shafts 

umps  out  of  gear  .  -  ^ 

ng  dog  gears  ^ot  f$Hy  engaging  due  to  worn  parts 

2.  ,  Improper  adjustment  (whfere  required)  '  * 

3.  '    I nsuf f taen-t  ^ctent, spring  tension    ,  ^ 

4.  Worn  detent  ^ 
5..      Damaged  shif^  linkage 

*  /.■    -  ■  .• 

Transmission  shrtts  hard  , 

r  • 

1.    \Clutch  not  releasing  completely        *  f 

,    2.       Worn,  damaged,  or  misadjusted  shatter  meQl^anism 
m 

•3,    .    Transmission^  lubricant  l^el  .low  * 

4.  Improper  shaft  alignment  ' 

•  ^  ** 

5.  Scored  or  dama^d  shaft  splines  , 
6*       Binding  shift  drum  or  camplates 

Transmission  will  not  shift        ^  ^       ^  m 

^     ^  Broken  or  incorrectly  installed  shift 'linkage  ^ 
'  2.y    Shift  pedal  loose  an  shift  shaft 


-  ^  • 


'    76-C  '  ^ 


3.       Sliding  dbg  aebrs  "*binding /^n  shaft 


4.    *  Seiz^\slpift.j;jl^^^ 

-  5.    ^  Brqkerr  shift  ibrks  . 

E.^   .Excessive  transmis«ion  noise 
■       '  »        •  * 

1.  Gears  with  broken  teeth\  '  4     •  ,    '         .  " 

2.  Worn  transmrawon  shaft  bearings  ^       '  ' 

3.  Transmission '  very*  low  on  lubricant    ,  '  •  • 

.4.       Excessive  gear  backlash  » 

'  % 

•'■^    5^  ^  Mating -a  new  g^ar         worn  gear  '   ■  "  ^ 

II.  Wear  and  damage  on  constant  mesh  transmission  piy;ts  (Transparencies  1,  2,  and  ^ 
.     3)'        •  _ 


A.  Gears 


.1. 


Dogs 

a.     Worn  . 

Chipped 
c.  ^Broken 

2.  Gear  teeth  chipped 

»  3.  ' '  Shift  fork  grooves  wdrn 
B.    Shifter  mechanism       -  > 

.1.       Forks  vyorn  pr'  broken 
•    2.      'Drum  diameter  worn 

3.  Camplate  contours  worn 

4.  '  Detents  worn      '  ^ 
Shift  Jnkage  worn-  /* 

J. 


/ 


-  v 


■  *■  6.       Delent  springs  weak 


V 
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'  '     .       \    .  •  INFdRMAftON^HEBT 

,       C/^  Shafts  '    *        ^  '  .  / 

'lA^  Splines  worn-'  -  ^ 

2,    ^Splines  damaged  or  scored  \ 
/.         ^    3,.      Bearings  dannaged. 

4»     .  Worn  snap  i^ngs  or  thrust  washers 
III,  \Transmission  crankoese  designs  (Transparency  4). 

*  ... 

'/       A.    Hori^^ntal  split         .    ■    *  ^ — 
^    B.^  'VeK'ical  spTit    '     •     '  * 


S 
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WORN  AND  DAMAGED  PARTS  f 
GEARS 


CHIPPED 
' ,  GEAR  TOOTH 


CHIPPY 


NORMAL 

BROKEN 

WORN 


CHECKfOR  WEAR  HERE 


SLIDER 


1. 
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WORNlAND  PAM'AGEP  PARTS 


CHECK  FOR  BEARING  DAMAGE 


CHECK  FOR 
WORN  OR  DAMAGED  SPLINE 

'  CHiCKFOft  WORN  THRUST  WASHER 

dHECK  FOR  WORN  SNAP  RINC^ 


* 
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.  CONSTANT  MESH  SERVICE 
UNIT  III 


*  * 


JOB  SHEET  #1--REM0VE  AND  DISASSBMBLe  ' 
A  C.ONSTANT  MESA,  TRANSMISSION 


L    Tools  and  materials 

iA.  ^  Hand  tool  assortment  ^  . 

^3/8"  drive  philhps  screwdriver  socket 
lap  ring  pliers  ' 

•  *  ^ 

D.    Dial  indicator  and  mounting  stand 

■  \'  .  ■ 

*     E.^  Case  divider  tool 

F.  Draitv  pan 

G,  Shop  towel's   '  ^ 

H*.  •  Appropriate  service  manual 

•  "  ^  ^-    jl^mpact  driver 

'  J.     "Soft  fac^e  Kajnmer 
K  ^  Safety  glasses 

*  .11.  Procedure 


A,    Pl^e*  dram  pan  under  vehicle  and  dram  lubricant  from  transmission 

(NOTE.  Four,  stroke 'vehicles  use  a  common  cr6nkcase  and  transmission 
)  lubricant.")  .    •        .     ,      -  / 

■  B.  Inspect  lubricant  and  magnetic  Tdrain  plug,  if  one  is  used,  for  metal  chips 
V         and  shavings  which  would  mditate  worn  or  damaged  parts 

C.  /Consult  the  service  manual  while  transmission's  draining,  and  procged  with 
the  follrfwinq: 

-  .  '       -     .         y  ^ 

Remove  fuel  tank 


1. 


2/ 


(NOTE  'certain  fuel  valve*  is  in  the  off  position  before 
disconnecting  fuel  ,Unes.)  ^ 

Disconnect  control  jcables 

2f0  ^     '  \ 


88:C  ^ 


•  '  JOB  SHEET  #n 

„  ^  \  '  '  t 

-  ^  *       •  V  ^       •    3.-  Remavfi  exhiaust  system    '         '  ,  i  ^     i  ,\       I  -    {     .  -i  ,     |  , 

^                             4,  Disconnect  >necessary  electrical  wiring  \  . 

,  \                    5*  Separate  drlvje  chain  and  rei^^ve  I  ^ 

6.  Lpdsen  ehgine  nnounting  bolts  J   '  \ 


.  (CAUTION:  Do  not  remove  tHuse  bolts  untfl  you  are, prepared 
to  lift  engine  out  of  chassis.)  '      ^   ^  ^       -  * 

/D.  .Replace  drain  plug 'in  bottom  bt  crankcase  * 

E.     Remove  drain  pan  from  undefi  vehicle         .  .  '  •  •  ' 

#F.     Remove  engine -nrtounting  bolts  and  lift  engine  frqm  chassis^ 

;(n6tE:  •'It  may-  be  necessary  to  enlist  the  aid'of  .anpt^er  person  in  lifting 
engine  from  ehaSsis.)      ^  \  ^  *  ^ 

G.    Disassemble  trafismrssion. crankcase  '  .    '\  \  '  -     .  -  <  ■    ^  • 

].       HoFizoptal  split  design  '  .  '    /    ^  ^' 

(NOTE:  (!;onsuIt  the -service  rhajpuaj  for  the  ,exact*procedure  fd 
disassembly  of  specific  t-ranspnissior^s.)  '  -    ^  ' .  '     ^  . 

a.^  f^emove  kickstar|'^f)edaf  and  shiit>  lever 

\  b.  Remove  en^gside  covers       '  ' 

c.  Rerriove  kickstart  meihaqism 

d.  .  Remove  clutqh  ' '   .  •  *  ^  '  ' 

'     v  •  — ■       •   ■  '   "  \ 

e.  Remove  bolts  holdina,  upflpr  an<f^pwer;oase  halves  together  . 


I 
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.  ^6' SHEET,  #1 


f.;  Separate  and  remove  lower  case  half,  vti(b  gears  and  shafts, 

\  from  ^engine  (FJgure  l)       '  '  » 

\  (CAUTION:*  Care  should  be\  exercised  in'sefDarating  Case  ' 

,  hal^^es  99' as  not  to- damage  cases.)     '         '  • 


FIGURE  1 


Measure  gear  backlash  with  dial  indicator  before  renioving 
gears  and  Shafts  from  case  (Figure  2)         '  •* 


Small  Dicrl  Gauge  . 


FIGURE  2 


Vertical  split  desigr^  v.  ^ 

a.  Remove'  kickstart  pedal,  and^ift*  lever ' 

b.  Remove  engme  side  covers  ^  * 

c.  Remove  kickstart  m^hanism 
di     Remove  clutchf  ^ 


e.  Remove  cylinder  head  or  hrea^s 

f.  .  Remove  cylinder  or  cylinders 
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JOB  SHEET- #1 


g.    '  Remove  ^bolts.  holdifiq  case  halves,  together 


h.  ^Separate  case  halves 
{SgAUTIONi 


lould  be'  exercised  in'-,sef)arating  *fc. 
halves  so  as- not  to  jSamage  cases.) 

1).     /Install/case,  divider  tool  (Figure  3L 

w 


FIGfdRE  3 


2) 


Tap  the  transmission  njiamshaft,  witli  soft  face 
hamyier  (Figure  4) 


FIGURE  4  , 


H.  Remove  gear  and  shaft  ajp^mblii 

I.  '     Remove  shifter  mechanism 


♦  J^  *  Remove  gears  from  their  respective  shaf^^s  by^  removing  5inap  rings  and  thrust 
/       ;  *      washers  ,  *  . 

{NOTE.  Be  sure  to  keep  snap  rings  and  .thrust  washers  in  proper  order.) 

:  '  '  "  '  if 

K.  *  Clean  parts  in  pireparation  for  inspection^  ,  ( 


I  i 


21?. 


CONSTANT  MESH  "SERVICE 
UNIT  III  . 


■MM 


NSTy^NT 


FErW-INSreCT,  REASSEMBLE,  ANDJNSTALL 


A  CONSTANT  MESH  TRANSMISSION  AND  ADJUST,  IF  NECESSARY 


^"^  KnatPrialQ 


A.    Hand' tool  assortment 


B.     3/5"  drive  phillips  screwdriver  socket. 

,  .~\        '  •  -  ■    .  / 

,^C.  Snap  ring  pliers  •  / 

D.  Feeler  gauge  pack  • 

E.  Shop  tpwels  * 

F.  Appropriate  service"  manual  '  • 
(j.  Appropri      transmissiori  lubricant 

H.  ^  Safety  glasses  , 
II.  Procedure 

A.    Inspect  gear  teeth  for  wear  and  chipping  (Figure  1) 

CHIPPED 
GEAR  rOOTH 


CHIPPED 


-0 

WORN 


.    FIGURE  1 


B.  ^  Inspect  ^sUding  dog  gears.fof^  Wear  at  the.,dQgs  (Figure. 1) 

C.  Inspect  ••sliding  g^ars  for  wear  in  -the  shift  fork  grooves 


JOB  SHEET  #2. 


V        ^         /^   W*  thickness  of  shift  forks  to  determine  wear  {Figur"  ?) 


r- 


•r      -  -f     ^  •« 


Micrometer 


/ 


FIGURE  2 


E.    Measure  clearance  between  shift  fork  and  gear  groove  (Figure  3) 


FIGURES 


Shift  Pork 

F.  Inspect  shafts 'for  wear  • 

G.  Inspect  thrust  washers  for  wear 


Feeler  Gauge 


Gear. 


H.    Inspect  and  measure  shift  drum 'for  wear  "and  damage  (Figure  4) 


^hiftDrum 


FIGURE  4 


Micrometer 


I.     Check  bearings,  for  wear  and  smooth  running 


9 


JOB  SHEET  #2 


J.     Assemble  gears,  tjjrust  washers,  and  ^nap  rings  on  their  shafts;  consult 
service  manual  for  the  correct  order 

.(NOTE:  The  following  points  should  Jpe  kept'in  mind  wben  assemblihg  gears 
and  shafts:-  -  ^  - 

J,       The  shafts  must^remain  parallel  when  the  gears  are  installed' 
..  '  ♦  .  - 

2.  First  gear  drive  is  usually  cut  ir>to  the  shaft  itsejf^no  other^ gear 
is  .  *  ^  . 

3.  ^Splined  or  fixed  gears  always  mesh  with  free. spinning  gears* 
4.,       Round  dogs  against  found  hples;  square'  dogs  against  square  dogs 

5.  Double  sliding  gears  needitwo  fr^e  spi'nning  gears  ofi  the 'other 
^haft  »  ^     ^  ^       ,  ^        V"*"'^  - 

6.  Sliding  gears  or  fixed  gears  alternate  with  free  spinnirrg  gears, 
e/cept  when  this  conflicts  with  previous  rules.)  .  , 

9 

K.    Assemble  shifter  mechanism  as  instructed  in  .service  manual 
L.     Install  shifter  mechanism  in  transmission  caSJB 

*S 

M.    Install  gear' and  shaft  assemblies^  ^ 

^    Assemble  case  halves  according  to  manufacturer's  recommendations 

0.    Install  clutch 

P.     Insta[^  kickstart  mechanism 

Q.    Adjust  shift  stopper,  plate,  if  applicable 

'    '  ...  >,  ^ 

R.  jf^N^stall  side  covers  ^ 

S      Install  kicK^tart  pedal  and  shift  Ifever 

^1  '  '  '  ' 

T.     Position  engine  in  chassis  .     '  '  ' 

U.    Aligo^  mounting  hotes  and  install  engine  rfiounting  bolts 
V.    Install  drive  chain 


V.      iiiaion   unvc  uiicmir  v 


♦  JOB  SHEET  #2 
W.    Connedt  electrical  wiring  ^        .  * 

■ ,  / 

X.  ^Install  exhhaust  system 

Y.  '  Connect 'qpntrDi  cables 

-Z.  ^^lBp^ace  fuej  tank  and  connect  fuel  line's 

AA,  Fill  .transmission  and/or  crankcase  with  the  proper  lubricant 


\ 
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CONSTANT  MESH  SERVICE         ^  ' 
.       UNIT  411   '     •  i 


TEST  •    •  .  .  .  . 

Select,  the  possible  causes  of^specific  tr^smission  malfunctions  by  placing  an 
l[X'i'  in  the  appropriate  .blanks.    ^  - 

•  '  0 

a.     Gears  grind  when  shifting  ^ 

 ^l)  I hsufficiferU^  detent  spring  tension  .    '        #  ^  ' 

'    2)  Worn  shifter  mechanism        V  , 


_3Y  Sliding  dog^ears  binding  on  shaft- 
^4)  Clutch^  not  rele^^g^ompletely 


^Transm&siofi.  jumVs  out  of  gear 

 1)  Worn  d^t'^n^lf^ 

 _2)  Shift  pedal  loose  on  shaft 

 3>  Excessive  gear  backlash  * 


^  ,4)  Sliding  dog  gears  not  fully  engaging  duf>;^to  worn  parts- 

Transmission  shifts  hard       *  * 
1)  Broken  shilObrks 

'  2)  Transmission  lubricant  level  low  '  ^ 

 ^3)  Worn  sliding  dog  gears 

 4)  Improper  Shaft  alignment  % 


d.     Tfansmission  .will  not  shtft 

 1)  Damaged  shift  linkage 


2)  Scored  or  -damaged  shaft  splines 


3)  Seized  shift  drum  »or'campJate 

4)  Shift  pedal  loose  on  shift  shaft 
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E)g^sive  fransmission  noise 

1)  Transmission  very  low  on  lubricant 


2)  Gears  wrth  broken  teeth 


_^    *  3)  Worn,  damaged,  or  misadjusted  shHter  mechanism 


^4)  Worn  thrust  washers 


Match  types' of  ^wear  and  damage  ^  the  right  %)  the  correct  affected  constant 
njpsh  transmission  parts.  .  W 


^a.  Gears 

_^b.  Shifter  mechanism 
c.  Shafts'  ^ 


2. 
*  3. 


Splines  damaged  or  scored 
Shift  fork  grooves. worn 
Detents  worn 


Identify  the  transmission  crankcase  designs. 


-er|c 


b. 


4.       Demonstrate  the  ability"  to:       ,  • 
*  %    •      '  " 

a.    Remove  and  disassenjple  -a  constant  mesh  transmission. 

•b.  \*egct,  fb^ssemble,  and  install  a  constant  mesh  transmission  and^adjust, 
if  necessary.  ,  ^  *  '\ 

(fJOTE:  If  th'fese' activities  have  not  been  ^pmplisPted  prior  lo  ihe  test,  ask 
yrfur  instructor  whten  they  should  be' <:ompfeted^)  /  '  - 

.  •  •  '  .    •  - 
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CONSTANT  MESH  SERVICE 
UNIT  III  * 

\: 

ANSWERS  TO  TEST 


a.  '2,  4 

b.  1,  4  .  • 

c.  2,-4.       .  . 
d-,.  3,  4 

e.  •  -  1,  2  -     .        '  '      ^  '   .  ' 

a.  2  ,  • 

b.  3  ,    *  . 

c.  1     ,  .  ' 

•  4 

a.  Vertical  split       ^  ' 

b,  Horizontal  split  ^        •  " 

Performance  skills  evaluated  to  the  satisfaction  of  the"  instructor 


-  ♦ 
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CiHAIN  AND  SPROCKET  FINAL  DRIVES 
UNIT  I 


UNIT  OJB/ECTIVE 


After  completion  of  this  unit,  the  student  should  be  able  to  identify  the  components 
of. the  chain  and  sprocket  final  drive  and  Irst  the  purposes  of  a  rear  hub  damper.  The 
student-should- :^lso  be  able  to  describe  the  Construction  and  sizing  a  roller  type  chain, 
select  the  causes  o*  premature  cHair>*and  sprocket  wear,  and  perform  all  inspectionsp, 
adjustments,  and  maintenance  services  on  final  drives.  This  knowledge  will  be  evidenced 
througti^dferl^onstration  and  by  scoring 'eighty-five  percent  on  the  unit  test. 


SPECIFIC  OBJECTIVES  Y 


After  completiop  of  this  unit,  the  student  should  be  able  to: 


Match  terms  associated  with  chain  and  sprocket  final  drives  to  the  correct 
definitions. 

Identify  the  components  of,  a  chain  and  sprocket  final  drive. 


2. 

3. 
4. 
5. 
6. 


•   List  the  purposes  of  a  rear  hub  damper. 

Describe  the  construction  and  sizing  of  a  roller  type^'^hain. 
Select  the  causes  of  prema*ture  chain  and  sprocket  wear. 
Demonstrate  the*  ability  to: 

a.  Inspect  and  measur^e  chain  and  sprockets.  ' 

b.  '    Adjljst  chain  tension,  and  alignment.  ^ 

$  c.     Clean  and  lubricate  chain^  .  * 

d.     Check  Wheel  tracking  alignment. 


/ 
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CHAIN  AND  SPROCKET  FINAL  DRIVES 
UNIT  I- 


I 


SUGGESXED  ACTIVITIES 


I.  InstVuctor: 


A.  Provide  student  with  .objective  sheet. 

B.  Provide  student  with  infoVrration  3nd  job  sheets, 

C.  Make  transparencies. 

*  D.    Discuss  unit  and  specific  objectives.  ^  ,  ^  '  ' 

^    '       '/  .  * 

E.  ^iscu^  jnfownation  sheet.^  '  * 

F.  Demonstrate  and  discuss  the  procedures  outlined  in  the  job  sheets. 

G.  Give  test.  *  '  * 

11.^   Student:  *  ^        •  * 

'  *  "  »  ' 

A.  Read  objective  sheet.  ^         .  ^'^^^ 

B.  *  .Study  information  sheet.  .  '  ^ 

C.  Complete  job  sheets. 

D.  Take  test.  '  '  * 

'    '       ' '  C  ■ 

INSTRUCTIONAL  JVIATE rials'  ^    ,  ■ 

I.    fncl'uded  in  th^s  unit:      .  '  - 

A:  '  Objective  sheet 

B.  Information  sheet  ,  ~ 

C.  Transparency  masters 

1.  TM  1 -Cham/and  Sprocl^et  Final  Drive  Components  ^ 

2.  TM  2-Roller\Type  Cham  *  4 
'     .3.    .  Tivr  3-'Chain  and  Sprocket*  Wear  . 


•  000 

^  tm/ 


D.  Job  si^eets  ^ 

1.  ^     Job  Sheet  #1 -Inspect -and  Measure  Chain  and  Sprockets  ^ 

•  X 

2.  Job  Sheet  #2-;Adjust  Chain*-Tension  and  Alignnnent 

3.  Job  Sheet  #3-Clean  and  Lubricate  Chain       '  ^ 

4.  Job  Sheet  #4-*Check  Wheel  .Tracking  Alignnnent  • 

E.  Test  * 

'F.     Answers  to  test  ^  / 

References:.    '  .  » 

'  A,    Harley-Davidson  Service  Manuai  Electra  GJide   1959  1969.  Milwaukee, 
Wisconsin    Harley-Davidson  Motor  Co.,  1971, 

B,     Forscfyke,    G/aham.    Motorcycle    Maintenance    Illustrated.  Parkhurst 
Publishing  Co.,  1967. 

cltkon's  New  Motorcycle  Troubleshooting  Gyide.  Radnor,  Pennsylvania: 
Chilton  Book  Co.,  1973.  •  .  ' 

D.  Motorcycle  Service  Manual.  Vol.  1.  3rd  ed.  Kansas  City,  Missouri:  Technical 
^  Publications  Division/l#itertec  Publishing  Corp.,  1^72. 

E.  Honfl^  90  Service  Mantlal.  Honda  Motor\o.,  Ltd.,  1970. 

F.  Suzuki  GTSSb  Service  Manual.  Suzuki  Motor  Co.,  Ltd.,  1973. 

G»    Yamaha  Service  Manual^ L2-YL2C,  Yamaha  Motor  Co.,  Ltd. 

H.    Motorcycle  Systems  Training  Manual-Vlotorcycle  Power  Train\  Kawasaki 
Motors  Corp.,  1973.     _  . 
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.CHAIN  AND  SPRQCKET^NAL  DFUVES 
UNIT  I 

\  .  •  >•      •  •      -  .  - 

INFORMAtlON  SHEET 

Verms  and  'definitions  .  '    *  . 

A.    Ch^in'^ pitch -Center  to  center  distance-  between  the  pins  of  the  chain 
B*    Chain  width-Width  between  the  inner  side  plates 
C.    Chain  diameter-Thickness  of  the  chain  rollers 

)/  Cham  strelcfi-Lengtbfening  of  the  chain  due  t^^  wear  ^between  the  roller 
and  bushmg,  and  the  bushing  and  pin 

E     Chairf  case  -Case  that  protects  chain  from ^ excessive  dirt  ^nd  water 

(NOTE:  The  chain  case  proionges  the  life  of  the  chain  and  sprocket.) 

II- Components  of  chainr  and  ^spVocket  final  drive  (Transparency  1) 

' '     *  '    ^  A'    Qrive'  sprocket  ^ 

"J  ^  *         '      ^  B.     Drive  chain -with  master  link  *  ' 

F"^'  ^    ,  '  '      ,C.     Driven  or  rear  wh'eel ^s0rocket 


D.    Final 'firive-flange  or  ^^ear  sprocket  drum 


.v-^  '       ^  ,         ^    E.     Rear  hub  dapiper 


Chain,  adjuster 


G.    Cham  case 


H.    Chain  oiler  •  . 

(NOTE:  Not  all  motorcycles  have  a  chain  case  or  a  chain  oiler.) 
111.    t^urposes.  of  a  rear^hub  damper      ,    ,        *  '  * 

A.  -  Absorbs  some  of  the  shock  6^  the  final  drive  vyhen  the  tlutch  is  engaged 

and, engine  tort^ue  reaches  rear  wheel  " 
»  ♦ 

B.  Providers -some  degree  of  protection  for  the  drive  train  ' 


y 


224 


INFORMATION  SHEET 


f 


IV.    Construction  and  s^mg  of  roller  type  chain  (Tranparency  2T 

A.    Construction  ^         '         .  , 

1.  Inner  and  outer  plates,  held  together  by  steel  pins,  form  links 

2.  Pins  attached  to  outer  plates 

"  »  ■  *  * .  ' 

3.  Bushings  attached  to  inner  plates 

4.  Pins  assembled  through  iaside  of  bushings 
I             -             5.  •     Rollers  fit  around-  outside  of  bushings 

j  *  (NOTE:  Rollers  roll  around  pifis  to  forrti  a  bearing  between,  pwi 

and  sprocket  teeth.) 

"  •  B.    Sizing'  determined  by  <  z"*"^ 

1.       Pitch  '       '  '      -  • 

2-  Widt-h 

3.        Roller  diameter  .  •  _ 

(NOTE    Cham  anA  sprockets  must  be  matched.) 
V.    Causes  of  premature*  chain  and  sprocket  wear  (Transparency  3) 
A.  '  Operating  m  excessively  dirtv^  conditions 
-%B.     Improper  tension  .  ^ 

C     Improper  alignment 
D.    Poor  lubrication  ^ 
-  E.    'Failurp  to  clean  properly  ^ 

•    ,  '      ,-      .  •     .     ^    .    ,  . 

„    s     .         (NOTE  Wear  irr  the  ch3in  is  shovyn  between  side  plates  and  ttetween  pin,  bushing, 
\         .  and  roller,  wear  m  sprocket  js  shown  'in  the  teeth.) 
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CHAIN  AND  SPROCKET  FINAL  DRIVE  CQAAPONENTS  ^ 

Driven  or 

'  (v^^'^^'^/S^^  7\R^pr  Wheel  Sprocket 


C!iialn  Adjuster 


Drive  Sprocket 


Final  Drive  Flange 
or 

Rear  Sprocket 

Drum  .       „  -    . ,  , 
Rear  Hub 


Drive  Chain 
with  Master  Link 


pamper 


Chain  Oiler 


Chain  Case 
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CHAIN  AND  SPROCKET  WEAR 

♦  *  -  .  * 
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CHAIN -AND  SPROCKET' FINAL  DRIVES 
iJNIT  I*  : 


/ 


JOB  SHEET  #1--INSPECT  AND  MEASURE  CHAIN  AND  SPROCKETS 


I.    Tools  and  materials 
^  '  A.    Motorcycle  with-.chaii#and  sprockets  installed 

B.  Assortnr^ent  of  used  chains  »  ^ 

C.  Assortment  of  M^d  sprockets 


D,  Tape  measure  or,  other  device  suitable  "for  nU^uring  chain  stretch 

E,  .  Safety  glasses  •     .      -  ^ 
II.  Procedure' 

A,    Pull  on  the  chairj^at  the  rear  sprocke.t '(Figure  1) 

(NOTE:  If  the  ^air^  can  be  pulled  morfe  than  1/4  inch  off  the  rear  sprpcket, 
there  is  too  much  wear,) 


FIGURE  1 
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JOB  SH^T  #1 


B.    Lay  the  chain  on  a  flat.lurface;  stretch  it  to  its  full  length  and  measure 
it  (Figure  2) 


CHAIN  STRETCH  SHOUjLD  NO?  EXCEED  Vi"  PER  FOOT  (6.5  cm  PER  305  cm.) 


C.  CompjessWie  chain  as  short  as,  possible  without  bending  or  kinking  the 
chein  'and  measure  it  • 

D.  Subtract  the  shortened  length  from  the  stretched  length 

(NOTE:  The  difference  is  the  amount  of  stretch,  and  it  should  not  exceed 
1/4  inch  per  foot.)  ' 

Example:       .A  4  foot  chain  shduld  not  have  a  stretch  of  more  than  1 
inch  in  length 


E.  Inspect  the  chain  for: 

1.  Damaged  rollers 

2.  Loose  pins 

3.  Dry  or  rusted  links 
4-       Kinked  or  bent  links 
5.       Bound  links 

F.  Inspect  the  sprjockets  for: 
Excessive  tooth  wear* 


1. 
2: 
3. 

4. 


Excessive  spline  wear  (front  sprocket) 
Side  wear  6n-  sprocket  "teeih 

K^OTE:  This  indicates  a  chain  alignment  problem.) 
Broken  or  damaged  teeth 
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CHAIN  AND  SPROCKET  FINAL  DRIVES 
^  UNIT  I  ■ 

•JOB  SHEET  #2--ADJUST< CHAIN  TENSION  AND  AUGNMENT 

I.    Tools  ar)d  matefials 

A.  Iwotorcyde  with  all  final  drive  cSThponents  installed 

B.  Metric  wrench  set 

C.  Hand  tool  assortment 


D.  Appropriate  service  manual 

E.  Safety  glasses  ^ 
I!.  Procedure 


(NOTE:  Chain  should  be  adjusted  with  a  weight  equal  to  that  of  the  operator 
on  cycle.)  *  .  ^ 

A.    Loosen  rear  axle  nut,  adjusting  bolt  lockriuts,  and  adjusting  bolts  (Figure 
1)  V  '  • 


Adjusting  .Bolt 
Locknut 

Drive  Cna 
Adjusting  Bo 


Regr  Axle  Mut 


16-D 


JOB  SHEET  #2 


B.    Turn  both  adjusting  bolts  in  or  out  until  proper*  free  play  or  chain  slack 
is  obtained  (Figure  2)  ^ 


(NOTE:  The  rule  of  thumb  is  1/2-3/4  inch  of  slack  midway  between  the 
tvvo  sprockets.) 


Free  Play  [  ^  • 


FIGURE  2 


^  .      C.    Turn  both  adjiWing  bolts  an  equal  amount  to  maintain  correct  alignment;  ^ 
^    ^      if  reference  marlcs  are  present,  be  sure  the  same  marks  are  in^alignment 


on  both  sides  of  the  wheel  (Figure  3) 


Adjusting 
Bolt  Lockout 


f  IGURE  3 


Drive  Chain 
Adjusting  Bolt 


Rear  Axlp  Nut 


Reference 
Lines 
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JOB  SHEET  #2 


Tighten  axle  nut,  adjusting  bplt  locknuts,  and  adjusting  ix}lts 

Recheck'  chain  adjustment  and~Jrii^nment  (Figure  4) 

(NOTCp  Since  .moving  the  rear  wheel  changes  the  distance  between  the  brake 
pedal  and  the  wheel,  if  may  also  be  necessary  to  adjust  the  r^^r  brake.) 


V 


FIGDRE  4  .. 


\ 
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CHAIn  and  sprocket  FINJAL  Q^FflVES 
UNITY 


4  > 
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.       ^JOB  SHEET  #3-  CLEAN  AND  LUBRICATE  CHAIN 

Tools  and*,  materials 

A.  Cleaning  pan. 

B.  Hflleanlng  solvent    •  ^ ^        ^  ^ 


'(CAUTION:    Do  ^not  use  gasoline.) 

'  ♦  -    A  •      ■    ♦  ^ 

.  C.     Cleaning  Jrush  ^ 

■    %  .  • 

D.  .Grease  pan i  ;  *  ^ 

E.  Commerciaf  chain^grease  • 

•* 

-  *      F4     Hot  plate  ^,r  other  method  for  heating  grease 
G.     Safety  glasses  '*  •  .  * 

H^      ^1.  .  Procedure    •  ^  «     ^  '  '  ^ 


* 


,  A.    Soak  and  wash  chjl^ thor^gbly  in  a  pan  of  cleaning  "solvent  * 

V^.         '  '   ■  ■  •  A         ■  "      ^    ^  • 

'^B.     Remove- chatn  from  salvent  a\d  hang  so -solvent 'will  draih  off 

C.     Jmmerse  chain  in  a  pan  of  chlin  grease  flifelld  to  consistency  of  light  engine 
oil     "  '  •     .  •  ^  -         *  . 


*t).  •  \yhile Jmmer^ed/nriove  chain  around  to-  be  sure  hot  grease  works  through 


all  instd^  parts  (Figure  1) 


FIGURE  1 


.E.  Remove,  chain,  allow  to  drafn,  and  wipe^off.alF  excess  grSfse  from  surface 
<      of  Cham  -  ■  •      '  .  '  * 
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CHAIN  AND  SPROCKET  FINAL  DRIVES 
•UNIT  I 


JOB  SHEEJ  #4--CHECK  WHE.EL  TRACKING- ALIGNMEINfT 


%4 


'  1.    Tools  an4  materials  '  .  , 

'A.  Motorcycle- — .  '    -  *  ^ 

'  ^  B-^    Two  straight  edges  about  6  feet. long 

'    jiiNOJE:  Two  2 -X  4's,  if  accurately  trued  up,  will  db"^  fine.) 

C,  Machine's  steel  rule  or  other^suitable  scale  - 

*  .',  .       *  -■    ;  . 

D.  Safety  diatsses .       .  •    '  = 
ll.i  Procedure 


'A 


A.  Place,  mot»rcycie  on  tevel  fl©o*r  in  an  QprigVit  posjtioR  f 
B-    Set  front  wfi^el  in  a  straight -ahead  posit|pn  -  ,  '  ^ 


€^  f?face 


relati 


3  straight  edges  on  the.  sides  ♦^f  the  rear  wheel  .§nd  observe  the  ^ 
ion$hip  to  the  froDt  wheel  (Figure  1)    ?       ^  ;        /  ^  '      /  / 


(NOTE:  It  should ;  be  j^a  I  lei /with  tHe^straight  edge.) 


FRAME  CENTER 


7;.  '  ■  ^ 


FRONT  WHEEL 


FIGURE  1 


MeasJfe  the  distance  betw.een  straigh^t  edges  and  side  of  front  wheel, , 

^    """"^OJE:  Both  measurements  must  be  the  same;yif  not.  it  will  be  neo^sjafy 
to  realign  the  rpar  wIfeeLj     ^.        .  ^   /  ' 
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CHAIN  AND  -SPROKECT  FINAL  DRIVES 
UNIT  I 


TEST 


Match  the  <terms  on  the  right  t»  the  correct  definitions. 


a.  Thickness  of  the  chain  ^rollers 

_b.  Center  to  center  distance  between  the 
pins-  of  the  chain 


_^Cr  Case  that  protects  chain  frgm  excessive 
dirt  and  water  ' 

__d.  Lengthienmg  fjf  the  chain  dqe  to  wear 
between  the  roller  and^ushing,  and  the 
bushing  and  pm 

e.  Width*  between  the  inner  side  p/ates 


1.  Chain  pitch 

2.  Chain  stretch 

3.  "  Chain 

diarfieter 

4.  ^hain  width 

5.  Chain  case 


Identify  th«  carnponentSK)f  a  chain  and  Ibrocket  final  cfriH.  ^ 


.f. 


d.. 


'^-^^AA    >      /}  ^  ^ 
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List  the  purposes  of -a  rear  hub  damper, 
a.  '  ,  *      \.  * 

Describe  the  construction  >and  sizing  of  a  roller  type  Chain, 
a,     Construction  ^ 


b.     Sizing  deternnined  by: 


gelect  the  cajuses  of  prernature  chain  and-iprlfckfet' wear  by  placing  an 
the  appropriate  blanks.; 

'  4.    a.  Prolonged  hi^h  spSed  operatiofi^ 

. —  —  J ; 

b.  Operating  in  excessively  dirty^  conditjoosi 


c.  Poor .  lubrication 
_d.  Improper  tension 

e.  Incorrect  branci^ngme  .pl-^af 

f.  Failure  to^  clefiQ  properly  • 
■^vehicle 


g.  Overloading 

h.  Improper  aligrHnrJent 


23€  r 


Demonstrate  the  ability  to: 

a.  Inject  and  measure  chain  and  sprockets. 

o  *  - 

b.  Adjust  chain  tension  and  alignment.  ' 

c.  Clesn  and  lilbricate  chain. 

d.  Check  wheel  tracking  alignment. 

{NOTE>  If  these  activities  have  not  been  accomplished  prior  to  the  test,  ask 
your  instructor  vsfhen  they  should  be  completed.) 


\ 
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CHA^N  AND  SPRO'CKET  FINAL  DRIVES 
•  '  .  '    .  V*-  .   .     UNIT'I  - 


ANSWERS  TO  .TEST 


a.  3    ,    ^     .  /       -         ..  *  ^ 

b.  1  ^ 


5 

dl     2  . 


e.  4 

t 

a.  Drive  sprocket 

b.  Drive  cl#in  with  master  link 

c.  Driven  or  rear  wheel  sprocket 

d.  .    Final  drive' ftenge  or  fear  sprocket  drum 

e.  R«ar  hub  damper 

f.  Chain  adjuster  *  ry  - 

g.  Chain  case 

h.  *  Chain  d^ef   '~  ' 

a.  Absorbs  some  o|  the  «hock  of  the  final  drive  when  the  clutch  is  engaged 
and  f  ngine  torque  reaches  rear  wheel     _  |  •  4 

b.  Provides  some  degree  of  protection  for  the  drive  train  ' 
Description  should  include: 

a.     Construction        ^  - 

1)  Inner  and  outer  plates,  held  together  by  steel  pin3,  form  links 

2)  Pins  atfactjed  to  outer  plates 

3)  Bushings  attached  to  inner  plates 

4)  Pins  assembled  through  inside  gf -bushings  • 

5)  *     Rollers  fit  around  outside  of  bushings  ^  - 


■     :  23a 


b.    Sizing  determined  by: 
'I  '        1)  .Pitch 


2)  Width 

3)  Roller  diameter 

5.  b,  c,  d,  f,  h  - 

6.  Performance-  skills  eyatu^ted  to  the  satisfaction  of  the  instructor 


*     SHAFT  FINAL  DRIVES 
UNIT  1 1 

\       ^     .  * 
'  UNIT  OBJECTIVE 


After  completion  of^t^Tfe  unit,  'the  student  should  be  able  to  match  terms  and  definitions 
associated  with  shaft4#!nal  drives*and  identify  the  cotnponents.  The  student  should  also, 
be  able  to  match  shaft  final  derive  compoT^enXs  to  their  functions  and  distinguish  between 
gear  teeth  wear  patterns.  The, student  sh<$tifd-also  be  able  to  demonstrate  the  ability  to. 
remove,  inspect,  and  instJill*  a  *shaft  final  drive  unit.  This/knowledge  will  be  evidenced 
through  demonstratiop  and  by  scoring  eighty-five  percent  on  the  unit  test.  • 

"  SPfecjFIC  OBJECTIVES 


After  completion  of  this  unit,  the  student  should  be  able  to:  ^  ' 

1.  Match  terms  associated  with  shaft  final  drives  to  the  corrett  definitions. 

2.  Identify  the  nn^j^^^^^co^ponents  of  a  shaft  final  drive, 

3.  Match  shaft  final  drive  components  to  their  functions'.         \  ^ 

4.  Distinguish  betvveen  the  correct,  forward,  and  rearward  gear  teeth  wear 
patterns. 

5.  Demonstrate  the  ability  to:  .  '      '  .    ♦  ' 
a.     Remove,  disassemble,  and  inspect  final  drive  unit. 

^  b.     Reassen/ible  and  adjust  linal  drive  unit.* 

e.     Remove  anld  inspect  drive  shaft, 
d.     Install  drive  shaft  and  final  drive  unit. 
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I.  Instructor. 


SHAFT  FINAL  DRIVES 
UNIT  II 


"'suggested  ACTIVITIES 


r 


'    A.    Provide  student  with  dbjective  ^eet. 

\ 

B.  Provide  student  with  information  an(3*job  sheets, 
f         C.     Make  transparencies. 

D.  Discuss  unit  and  specific  objectives.  ^ 

E.  Discuss  information  sheet.  ^ 

F.  Demonstrate  and  discuss  the  procedures  outUned  fn  the  job  sheets. 
*G.    Obtain  gear  wear  pattern  illustrations  from*  automotive  publications. 

H     Give  test. 

II.    Student  v 

A.  Read  objective  sheet. 

^  B.    Study  information  sheet. 

C.  Complete  job  sheets. 

D.  Take  test.  ^  •  *  •        -  ' 

/ 

'  INSTRUCTIONAL  MATERIALS 

♦ 

lnclu"ded  in  this  unit*  %  "  '  «  ^ 

A     Objective  sheet  4 

B.  »    Information  sheet 

^     —  *     *     -  *  ' 

C.  Transparency  masters  * 

TMM  -Shaft  Final  Drive  ^Components  ' 
'  2        TM  2-'Gear  Teeth  Wear  Patterns 
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D.    Job  sheets 


1 

2. 

*.  3. 

"~  4. 

E.  Test 

F.  Ansy^ersi  to  test 
II.  References 


Job  Sheet  #1 -Remove.  Disassemble,  and  Inspect  Final  Drive  Unit 

Job  Sheet  #2> Reassemble  and  Adjust  Final  Drive  Unit-  . 

Job  Sheet  #3-^RejD0ve  and  Inspect  Drive  Shaft 


Job  Sheet  #4-lnstall  Drive  Shaft  and  Final  Drive  Unit 


J 


A.    Motorcycle  Service  Manual  Vol.  2.  3rd  ed.  Kansas  City,  Missouri^  Technical 
Publishing  Division/lntertec  Publishing,  Co.,  1972. 

B     Chdtpn's  Motorcycle  Repair  Manual  Radnor,- Pennsylvania:  Chilton  Book 
Co  A  1^4  »  ^  ' 


C.  -Honda 
Co., -+976 


Shop  Mar^aL  Gardena,  California:  American  Honda  Motor 
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■SHAFT  FINAL  DRIVES 
'UNIT  II 


INF0RIV1ATI0N  SHEET 


Terms  and  definitions 

* 

A.  Universal  joint  (U-joint)-Coupl?ng  device  capable  of  transmitting  rotation - 
between  two  shafts  not  in  direct  alignment^ 

B.  Bevel  gear  -One  of  a  pair  of  loothed  wheels  with  inclined  working  surfaces 

C.  Ring  and  pinion  gears-Bevel  gears  used  in  th'e  final  drive  unit  to  transmit 
r/)tation  at  right  angles  •  4  • 

D.  Preload-Load  applied  to  bearing  on  assembly  that  is  calculated  by  measuring 
its  resistance  to  rotation  ^ 

E.  Backlash-Clearance  or  freeplay  between  adjacent  movable  mechanical  parts 

F.  *  Axis-Straight  line  about  which  an  object  rotates 

G.  Bearing  bluing-Dark  blue  fluid  that  is  applied  to-mechanical  parts  for 
marking  of  measurements  or  indication  of  contact  patterns 

H.  ,Toe-The  forward  or  front  of  a  ge^  tooth  as  viewed  from  the  axis  of  thp 

gear  ^ 

I.  Hefel-The  rear  part  of  a  gear  tooth  as  viewed  from  the  axis  of  the  gear 
M^jor  coi^ponents  qf  shaft  final  drive  (Transparency' 1) 

,A.  ^Swing  arm^ 
•shaft 


B.  Drn^sha 

C.  T^fcOfi  gear 


D.  Pinion  gear  ' 

E.  Universal  joir^t  '  \ 

0  "  ' 

F.  Drive  shaft  coupling 

G.  Final  drive  housing  ,  ,  i 


2rj 
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*  '      .      INFORMATION  SHE5T 

III.  Functions  pf  shaft  final  drive  components       •  • 

V 

A.  "  ^wing  arm         -    .  ■  . 

1.  .   Locates  and  controls  rear  wheel 

2.  Forms  housing  for  drive  shaft  ^  J 

B.  Universal  joint 

1.       Located  on  transmission  end  of  driye  shaft  ,  • 

*    2,       Allows  drive  shaft  to  move  with  rear  suspension  • 
.    C,     Drive  shaft 

1.       Transmits  power  from  transmission  to  final  drive  unit  - 
•  2.       Used  in  place  of  conventional  chain 

D.  Final  drive  housing  *  - 

1.  Holds  ring  gearr  and  pinion -^gear  irrtigid  alignment  . 

2.  Contams  lubricating  fluid  • 

E.  Ring  gear  and  pinion  gear-         •       '  ^ 

1.  Transmits  power  from  drive  shaft  to  rear  wheel 

2.  Requires  very  little  maintenance 

F.  Drive  shaft  coupling 

1.  -  Allows  drive 'shai|  to  lengthen  and  shorten  as  rear  suspension 

flexes    ~  1  ' 

2.  Permits  drive  shaft  removal  withoi^t  disassembly  of  ring  and  pinion 
^                   gears  '  ' 

IV.  Gear  teeth  wear  patterns  (Transparency  2) 

A.  Correct-Centered  slightly  forward  '  •       ^  \  * 

4 

B,  Forward  -  -  *  » 

1.  Adjust  pinion  closer  to  ring  gear  axis 

2.  jilfcjust  rin§  further  away  from  pinion  axis  , 
C-     Rearward  . 

1.  Adjust  pinion  lurther  away  frOm  ring  gear  axis 

2.  Adjust  ring  gear  closer  to  pinion  axis       *  . 


FINAL  SHAFT  DRIVE  COMPONENTS  . 


RING  GEAR  ADJUSTING  SHIM 


GEAR  TEETH  WEAR  PATTERNS 


CORRECT 


FORWARD 
Toe 


1. .  ^ 


Heel 
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REARWAR 
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"l!HAi=y  FINAL  DRIVES 
UNIT 


■J0B'SHEET<r#1'-flEMGiVE,  DISASSEMBLE,  AND  INSPECT  FINAL  .DR 


fVE  UNIT 

ft. 


I."  Tools  and^  materials 


A.  -  Hand  tool  assortment 

B.  Tlwmelt-itick  #  - 

C.  Plastic  hi 


soi^^r' 

v.  • 


f  D*^-  Cleaning 

Drain  ^pan^'^ 

^^^^   i  F.    Parts 'wa^mg  pan 

G.    Soft  drift  ^ 

-    ^  J1-  *Sea[  protector 

L    •  Propane%torch,\  . 
*  ^ 

J.'     Special  pin  wrench 
^K/  Motorcycle  with  shaft 


drive 


'  L.    Appropriate  service  manual 

M.  ^  Safety  glasses/*  ' 
•  ^?rocedure  ^  ^  * 

V  A.    Disconnect  b3tter\5  cable 

*B.    Place  motorcycle  on  center  stand 
,  C.    Drgin  the  finaf  drive  lubricant 

D. ^^^^rfiove  both  Jower  shock  absorbed  mounting  bolts 

E.  Disconnect  rear  brake  linkage 


Rembve  rear  axle  nut  and  rear  axle 


H.    Reinstall*  left  shock  absorber  bo'lt  loosely-  to  support  swing  arm 


I.,     Remove *boJts  connecting  fip^l  drive  housing  to^  drive  shaft  housmg 


M 


JOB  SHEET  #1 


L.  .Remove  ;+w^1nggear'preload  retainer  using  special  pin  Vvrench  and  a*1/2". 
^  break. over  ha^fidle  (Figure  3)       .  . 

 r^^—  ' —  - 


PIN  WRENCH 

1 


\ 

FIGURE  3 


M/  Remove  the  gearcase  ittathmg|pboit»' (Fjgure  4) 


'0. 


"  Remove  the  gearcas'e  cover  with  ring  gear 

T)rive  the  rtrrg  gear  from  the  gearcase  dover  with  a  pl^sjic  hammer'or  use 
*  a  hydrauli<5  press  (Figure-  5) 

*  (NOTE:*  To  aid  in  disassembly,  'heat  the  gearcase  cover" to  ITCF.  Use. 
thermeit  heat  sti.ck  to  determine  case  terhperature,) 

^  ■  J 


SUPPORT. 
BLdCK^ 


FIGURE  5- 
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JOB^SH^ET  #T. 


P.  j  Remove^  pmion-'Sh^tt  nut  and  washer 

Q;    Remove- pinion  sh?ft  splme  coupling  (Figure  6) 


FIGURE  6 


SPLINE  COUPLING 


16mm  NUT 


R.  RemoVj^  the  pinion  gear  and  collar  through  tWe  case 

S.  Clean  and  blow  dry  all  parts'  ? 

-  (CAUTION:  up  not  spin  bearings  with  .compressed  air.).  '  , 

■   c  -        *  ■ 

T  Inspect  ball  and  roller  bearings  for  .roughness;  replace  if  necessary 

^U.  Inspect  gear' teeth  fdr  cocrect  wear  patterns 

V.  Inspect  alt  sphnes*for  excessive  w3ar       *  ' 

W.  Arrange  alljjartsin  order  (m  clean  shop  towels  in  preparation. for  assembly 
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SHAFT  FINAL  DRIV.ES 
UNIT  H 


JOB  SHEET  #2-  REASSEMBLE  AND  ADJUST  FINAL  DAIVE  UNJT 


er|c  - 


I.    Tools' and  materials 

A.    KancUtdol  asso'rtment 


•B 


Plastic,  hammer 


fa 


C.   ''Seal  driver  set      "  .  ^       '  .  , 

D     Beanog  bfumg^'^  '  .  * 

E     Dial  indicator^vith  rnagnetic  stand  ^  '  • 

F,  "'[Pm  wrench'  ,  '  < 

&>i   Mutti  Durpose  grease  •     '        -  -  * 

H     Appropriate  service  manual  '  '  ^' 

\'  "  '    '  *     -  '  '  < 

I  ,    Disassembled  fir^aWdnve  unit  .  .  ^  • 

J      SafetV  glasses       '  *  '  '     ^  \ 

Procedure  .  • 

A     Replace  seal  in  J^inal  drive  housing 

B      Install  spacer  a^d  collar  on  t>inion  shaft 

C    *  Install  pinion  m  final  drive  hou^g  *.  ,  - 

D     Install  front  pinion  bearing  and  seal  (Figure  1) 

(NOTE    Lubricate  $haft  and  seal  wtth  grease  to  prevent  damage  to.  seal. 


DRIVER 


JOB, SHEET  #2  t 


install  spline  couplirrg,  waSher,  and  16 'mm  nut 

Tocque  nut  to  specifications  ♦  *  ,      "  ' 

Check  pjnjd^  preload  wUh  torque  wrench  tp  specifications  m  service  manual 

Coat  teeth  of  both  rmg  gear  and  pmion  with  bearing  biumg  " 

Install  ring  gear,  ^acer,  gasket,  and  Ifeft -gearcase  cover  m  the  Unal  dnve-^ 
housing  •  •  ,    *  ^  -  ^ 

Trfrql/e  bo!ts  in  a  criss-cross  pattern  with  torque  yvrehch  to  specifications 
in  sejrVice  manua'  (Figure-^) 


TORQUE:  8  BOLTS 


.-FIGURE  2  " 


Rptate  ijinion  sha^t  several  *  ^evp-ufons  ^  ^  " 

.    ■■■     '  ■  '   :  :[  " 

Remove  left  gear  case  cover  and  rmq  gea^  fron.^  final  dr-ve  nousJia 

*  '  "}  *• 

inspect  biumg  on  gear  teet'^  to  cieternrj.MP  v.'»;Hr' *f)dt^'^n 

Adjust  gear  positions  'n  f«na!  d^-'-ye  'mousing  d€CG^^na  to  jf^structlons,  in 
service  manual  and  recheck    ,  ,  .  <      ""^  * 

r      ^  *       *  '  ^ 

Install  nng  yeaf*  and  left  gearcase  cover  n  ^na'  d^^'e  ^'^Pijinq  oer.^ifer^Suly /* 

when  wear  patte/n  is  correct     *  V    *  - 


Secure  final  dr^ve  unit  to  work  bencn 


Example 


C^amp  m  a  vise  or  ctamp  unit  to  .H}rU  bench  . 


252 
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JOB  SHEET  #2 


Set  up  dial  indicator 'to  contact  pinioR  couplmg*splines  (Figure  3) 


1 


Mi 


BACKLASH 


'  FIGURE  3 


"  Hold  ring  gear  splines  secui^ly,  and  turn  pinion  shaft  back  and  forth  to 
get  backlash  readings  •  (Figure  3)  ,  ' 

v\  »   •  '  . 

(NOTE  Consult  service  manual  for  correct  specifications.  If  necessary  adjust 
»accprding,to  instructiojis  in  service 'm^nuaJ.)  *  .  • 

Ch^ck  assembled  preload  pricrr  to  reinstallation 


I 
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SHAFT  FiNAL  ^^W^ES 
,  UNIT  II  -  ' 

i  V 

JOB  SHEET  #3--REM0VE  AND  INSPECT JiRIVE  SHAFT 

Tools  and  materials  4 

A.  Hland  tool  assortment 

B.  Snap  rmg  phers 

C.  Cleaning  solvent        '  , 
D     Parts  4*i/ashing  pan  ^ 

Diai  indicator  and  stand 
F'rT  Safety,  glasses  '  >      •   .  * 

II  Procedure 


V 


A     Disconnect  baltery  cable 

B  Loosen  swing  artil  pivot  locknuts  and  back  out  pivots 
C      Loosen  universal  joint  rubber  boot 


D     Disconnect  universal  jomt  from  transmission  .  '  ' 

E      Remove  swing  arm  and  drive  shaft  from  vehicle  •  •        * ,  * 

f .     Inspect  swing  arm.jjowot  bolts  and  be^arings  for  damage 
Removfi  drive  shaft  coupling  from  drive  shaft 
Remove  drive  shaft  from  swing  arm 

Inspect  universal  :jOint  Dy- rotating  shaft  and  joint  ih  opposite  directions 
(Figure  1)  ^  ,  ' 

(NOTE    There  should  be  no  freeplay  in  the  universal  )omt"  bearings.) 


FIG 


JRE  1 


SEALED  BEA^RINGS 


254. 


BACKLASH 


FIGURE  2 


Check  backlash  at  the  universal  joint  and  the  transmission  output  shaft 
with  dial  indicator 

(NOTE    Consult  service  manual  for  recoAtmended  tolerances  \  . 
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SHAFT  FINAL  DRIVeK 
UNIT  II. 


^    JOB  SHEET  #4 -INSTALL  DRIVE  SHAfT  AND  FINAL  DRIVE.  UNIT 


.  I.    Tools  and  fnaterials 

,        A-    Hand  tool  assortment         '  ' 

J  ' 

B.  »  Meter  kilogram Vorque  wrench 

C.  Mult4-purpose  gre^ 

D.  Hypoid  gear  oil  , 
« 

E.  '  Safety  glasses 
II  Procedures 

A.   '  Lubricete 'all  drive- shaft  splines  (Figur^^)  ^ 


MULUPURPOSE  GREASE 


FfGURE  1 


6'.   "Install  drive  shaft  into  swing  arm  (Figure  2) 


DRIVE  SHAFT 


SWING  ARM 

\ 


RUBBER  BOOT 


FIGURE  2 
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JOB  SHEET  #4 


.V 


C.  Install  swing  arm  into  tf>e  vehicle 

(I^^^^XAIign  the  universal  joint, and  the  transrtiission  output  shaft 
the' swing^m  is  fulfy  in  •position.) 

D.  Lubricate  svying  arm  pivot  bolts  and  bearings  (Figure  3) 

FIGURE  3 


ore 


MULTIPURPOSE  GREASE 

Align  swing  arm  and  install  pjvot  bolfs 

F.  Torque  pivot  ^bolts  according  td  specifications  in  servrce  manual 

G.  Check  swing  arm  for'freeglom  of  movement 

(NOTE*  If  the  swing  arm  will  not  move-freely,  back  out  the  pivot  bolts 
^nd  check  the  condition  of  the  bearings.) 

*      ,  .  "   '  ^  '  %  » 

H.  Install  pivot  bolt  locknuts  .and  torque  ^  ^ 

(NOTE    Recheck  swing  arm  for  freedom  of  mpvement.) 
L  ..Secure  universal  joint  to  transmission 
J.     Secure  universal  joint  boot    '  • 

K     InstalKdrive  shaft  coupling  and  pack  with  small' amount  of  multi-purpose 
grease    '  ^  ^  ^ 

L.     Ins'tall  left  lowet  shock  absorber  bolt  loosely'to  support  swing  arm 

M.    Install  final  drive  unit;^  ' 

N.    Install  and  torque  the  bolts  connecting  final  drive  unit  to  drive  shaft  housing 
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JOB  SHEET  #4 

0.    Lubricate  ring  gear  drive  splines  <Figure  4) 


FIGURE  4 

t 

P,     Rennove  left  lower  shock  absorjber  bolt  and  allow  swing  arm  to  swing  dow 
* 

Q.    Install  rear  wheel'  f 
R.    Install  rear  axle  and  axle  ^nut 

S:     Torque  axle  nut  to  specifications  and  install  cotter  pin 

T,     MstaTl  mounting  bolts  in  lower  end  of  both  shock  absorbers 

U.    Connect  rear  brake  linkage 

V.    Fill  final  drive  unit  with  hypoid  gear  oil  # 
W.    ChedNV  fp[  free  rotation  of  rear  wheel 

X.  *  Connect  battery  cable  )  . 
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SHAFT  FINAL  DTllVES 
UNIT  li 


•TEST 

Match  the  terms  on  the  right  to  the  correct  definitions. 


a..  Straight'  line  about  which  an  object' 
rotates 


V 


ranee 


b.  Clear^Rce  or  freeplay  between  adjacent 
nnovable  mechanical  parts  \ 

_c.^  Load  applied  to  bearing  an  "assembly 
that  is  ,  calcula'ted  by  measuring  its 
resistance  to  rotation  / 

d.  Bevel  gear^  used  in  the/rmal  drive  unit 
to  transmit  rotation  je^~right  angles 

_^e.  One  . of  a  {pair  -^oClobthed  wheels  with  » 
inclined  working  surfaces 

f.  Coupling  device  capa  Lie  of  transmitting 
rotation  between  two  shafts  not  in  direct 
alignment  ' 

g.  Dark  blue  ^fluid  that  is  ajbplied  to 
mechanical  parts  for  marking  of 
measurements  or  indication  of  contact 
patterns 

h.  Vhe  forward  or  front  of  a  gear  tooth  as 
viewed  from  the  ay(^\s  of  the  gear 

i.  -  The  rear  part  of  a  gear  tooth  as  viewed 
"     from  the  axis  of  the  gfiar 


-.1. 

Preload 

2. 

Bevef  gear 

3. 

Backlash 

4. 

Universal 
joint  (U-joint) 

5.  . 

Axis 

Rmn  and 

1  1  1 1  1  U      oil  \Jt 

-pinion  gears 

Heel 

'  8. 

Toe 

I* 

Bearing  bluing 

4 

* 

4 

P  . 
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3;     •  Matcfa  the  shaft  fihal  drive  components  c^the  right  to<the\^mct\ans. 


Final  drive  '  * 
uVir 


1)  Locates   and    controls .  rear 
'*        wheelv  %  houVin^ 

2)  '   Forms  housing  for  dpve, shaft  Universal'  joint 


b. 


1)  Located  on  transmifcion  end 
,of  dri/e  shaft  ^ 

2)  Allows  drive  shaft  to  move 
Vvith  rear  suspension  * 


1) 


Transmits  -  power'  ^frora: 
transff  ission  to  final  drive  unit 


3.  '  Drive  shalt 
s      ^  couplinp 

4.  Swing  arm 
%M  Drive  shaft. ^ 


6. 


d. 


2j       Used  in  place  of  conventional 
•  chain 

% 


e. 


f. 


1)  Holds  TTng.  gear  and  iDinion 
V           gearJn  dgid  alignment  ^ 

.  ^  2)  ^    Cqntains  lubricating  fluid    h,*^  ' 

■  1)       "Transmits  power  f rojaJ^rlve  ^  .  - 

shaft  to  rear  wheel/;  ^  ' 

■  2)       Rtquires    '    very     *  little 

maintenanjje  V 

1 V  1[aII^s  «lrive  shaf^,  to  Jengthen 
and  shorten  as  reai*  suspensi(?n 
flexes    .  '  * 

*  -     ■       ^  ^ 

2)  •     Permit^  drive  shaft  removal    ,  c 

^  without  disasi^biy  of  ring 
^and  pinion 'gears    *  / 


Hiag  gear  and 
pinion  .gear 


♦  * 
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^e  CWrec 


Distinguish  between  the  CWi^ct/ forward,  afid  rearward  gear, teeth  Wear  patterns 
by,  placing,  an  "X"  nextto -the,  picture  of  the  gorredt  wear  patterH. 


Toe 


Derronstrate  the  ability  tQ: 
^  '  i 

a.  Remove,  disassemble,  and  inspect  final  drive  uni^. 

b.  ReaS^^mble  and  adjust  final  drive  unit.^  " 

c.  Remove  and  inspect  drive  shaft.  ^       '        '  . 

d.  Install  drive  shaft  and  final  drive  unit. 

.(I^TE:  If  these  activities  have  not  been  actomplished  prior  tp^the  test,  ask 
your  instructor  when  they  should  be  Qompleftd.)  . 
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SHAFT  FINAL  DRIVES 
•  .UNIT  U 


I  

-'    '  '  *         ANSWERS  TO  TEST 

a,  •  5  '  d.  6  •                 g.  « 

b,  3  e.  2  '  8 

c,  t  '  f.  4.  '  i.  7 
^a.  Universal  joint 


b.  .  Drive  shaft 

c.  Swing  arm 

d.  Ring  gear 

e. ^  Drive  shaft  coupling 

f.  ^  Final  drive  housing 

g.  Tinion'  gear  '  ' 

i 


a. 

*4 

d.".  1 

b. 

2  ' 

e.  -6 

f.-  3 

c 

-  Performance  skills  evaluated  tp  the  satisfaction  ol  the  instructor 
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WHEEL  LACING  ANlVtaiJING 


„  „A 


UNI'TOBJECTtVE 


After  TOmpletion  oMhis  Unit,  the-  stufjent  should  be  able  to  identify  spokes  apd  cross 
spoke  pJatterns  and''  demdnstrafe  the  abjiuy  to^jemove  and  replace  a  rim,  lace  a  wheel, 
a  wheel,  and  r€^lace*spokes.  This  krK)wl^dge  will  be  evidenced  through  demonstration 
and 'by  scoring  ejjghty-fivg^  percent  on  the. unit  test. 


SPECIFIC  OBJECTiVES 


After  complATon  of;this  unjt,  the  studefH  should  be/able.'to: 
.  .  1. 


2. 
3. 
4. 


Match  jerms  associated  with  wheel  *l^ing  an^  Vuing*  ta  t{ie  correct 
definitions.     -  .    •  ^         .       '    '       '  , 


jentify  the  inner  spoke  and  the'  outer  spoke. 
Iden^tl^^he  cross  spoke  patt^rhs,'  .  '  - 
;^  f-Defnonsrrarte '  the  ability  to:  , 

a.  ^  Rert^ove  and  replace  a  rim. 

b.  Lace'  a  whe^l.       '  ^  ^ 
'  c.     True  a  wheel. 

%   '  Replace  spokes. 


N 
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WHEEL  LACING  AND  TRUING' 
UNIT  I 


W  -  3-E 


.    V  .SUGGESTED  ACTIVITIES 

I.    Instructor'.      ~  '         ■  ; 

•    .  ft 

.-A.  .  Provide  student  with  objective  sheet.   ^  ^ 

/B^  ^-Provide  student  with  information  and  job  sheets. 
Q.    ^Make  tr'ansparjenci^S. 


D.  "  Discuss  unit  and  specific  objectij^es, 

E.  Dispuss  information-sheet.       ^    *  ' 


K     Oj^monstrate  and  discuss  .the  proqedures  ^outlined  in  the  job*  sheets. 
G.    .Give  test;  . 
II.    Student:   ^  . 


A.   v.Read^  objective  -shee<.  ' 

^B.     Study  information  sheet. 

*  •        .*     *      '  . 

Q.    Coltiplete .  jo^  sheets. 

"  .^^ke  .  tgst.    "  * 

#  '  V  ^  •  ' 

^  -5. 


m 


INSTRUCTIONAL  MATERIALS/ 


I.    Included  ifn.  this  unit: 

A.    ,f)bjective  shreet  \  \ 

*  B.  *.  Information  sheet'  '  ^ 

C.o  Transparency  masters       .    *  ^ 
1.       TM-  IvWheel  Spokes 
.      2.       T^l  2-'Cross-1  Spoke  Pattern 
"     3..     -TM  3  -CJ-05S  2\Spok€  Pattern  * 
4.       TM  4-Cross  4  Spoke  Pattern  .  ■ 


ERIC 


D. .  iob  sheets  -.  -  ^  ' 

Job  Sheet^  #1 -Remove  and  Replace  a  Rim 
i^b'^Sheet  #2;- Lace  a"  Wheel     '     •  'v-^ 
'   Job  Sheet  #3-True'-  a  Wheel     *  ^ 


Job  Sheet  #4-R^Jace  Spokes 


Answers  to  test 


A.    Motorcycle  Service  Manual,  Vc^I.  1.  3rd  ed.  Kansas  City,  Missouri:  Technical 
PiibliQations  Division/lntertec  PubHshir^^  Corp.,' 1972.     -  '  '  v 

.  B'.    Harfey  Davidson  Service  Manual  'Milwaulcee,  Wiscomsirf:  Hai^Jey-D^avidson 
Motic  Co.,  1971.  M  ^        ,  ^  V  . 

•  ,  ,    *  •     ^-  ^ 

d,  -Chilton's  New  Motorcycle  Troubleshooting  ^uide,  Radnor^  Pennsylvania: 
Chilton  Book  Co.,  1973.  ^ 

D,    Suzuki  ^350' Parts  Catalogue,  Su7uki  Motor  ^,5^*  Ltd.,  1969. 

.  •    ■    (    '  "         •    •  .      ■  •  • 

Additional  nnaterial -Cassette  tape-Wheel  Lacing  and  Truing-  Kawasaki  Motor 
Corp.,  P.O..  Box  11447,  1098  McGraw  Avenue,  Santa  Ana,  California  9271'1. 
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.  ^WHEEL  LACING  AND  TflUING 

UNIT  I  ^ 

>  '       '       '     ,  ■ 


•     ^        INFORMATION|SHEET  , 

t 

t 

•  '  ^.^  .  ^ 

\i    Terms -and  definitions  .  '   *  ^ 

.  A.     Lacing-Replacing  or  installing  spokes  in  the  correct  pattgm  / 

B..   Trjjin5--Centering  the  hub  in  the  rim  by  adji>$tiM||||e  spokes  for  length 
'  and  ^tension 

i  C.     Tensile  strerrgth  - Resistance  of  the  spcCE^/tb^stretch  when  an  end  to  end 
>     pull  is  applied 

.    *  • 

^    D.'    CrQSs  spoke  pattern-Number  of  spokes  crossed  by  another  on  the  same 
side  of  the  hub  *  ^ 

^E.  . Spoke  nipple-'Long,  thin  nuts  that  screw  onto  the  rim  end  of  the^spo4<e 

F      Inner  spokes-Spokes  that^  the  inside  of  the  hub 

G.  -Outer  spokes-Spokes  that  fi,t  the  outsPde  of  the  hub 

H.  .^Lateral  run6ut-Side,  to  side  movement  , of  a  circular  object^  it  rotates* 
'  ^     ,  on  its  axis         '  ,  • 

i  - 

'7  {NiOTE'  This  MS  also  knowa  as  ^ide  runout.) 

I.  -Radial  rurtout-Up  and  dovyn  movement  of  the 'wheel  as  it  spins' 
^11.-    Inner  and  outer *spokes  (Tr^TSparericy  1)  ♦  . 

A.  /Inner  spoke--iyiore  than  ^^'^  Bemd  at  spoke  head  * 
.   /  B/  Outer  spoke-Less  than  90''^  bend  at  spoke  head      *      •  '  % 
Cross  spojsj^  patterns ^  ^  .  .  ^ 

A,  'Qrpss  0  spoke  pattern-No  spoke  m)S3es  any  other  spoke  on  the  same  side 

of  the  hub       .  ' 

(N'OTp:  This  pattern  is  never  used  in  tnotorcycle  wheels  because  of  its 
inherent  weakness.)  ,         '    -  *      *  «" 

B.  Cross  1.  spoke  pattemrOr>e  spoke  crosses  one  other  spoke  on  ]the  same' 
side  Qf*tfie  hub  (Transparency  ^)  . 


Ill 


('NOTE:\This.  pattern  is  used  very  liwie  because  of  its  ^weakness.) 


fNFORIVFATION  SHEET 

Cross  2  spoke  pattern-One  spoke  crosses  two  other  spokes  on  the  same 
side  of  the  hub  (Transparency  3)  . 

(NOTE:  This  pattern  is  Tf^^d  extensively.) 

Cross  3  spoke  pattern-One  spoke'  crosses  three  other  spokes  on  the  sanne 
side  of  the'  hub 

Cros§  4'lpoke  pattern-One  sgpke  crosses  four  other  spokes  on  the  sanne 
side  of  the  hub  (Transparency  4)  ^  * 

(NOTE:  Cross  3  and  4  spoke  patterns  have  excellent  strength  and  are  used 
on  larger  and  heavier  npotorcycles.) 


> 
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WHEEL  SPOKES 


Inner  spokes  and  outer  spokes  ^ 
may  have  different  radius  bend  at  head. 


1  L 


J 


INNER  SPOKE  -  - 

MO'rE  than  90°  BEND  AT  SPOKE  HEAD 


1  ■  I 


J 


OUTER  SPOKE  -  - 

LESS  T^AN  90°  BEND  AT  SPOKE  HEAD 


ERIC 
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CROSS  1  SPOKE  PATTERN 


NOTE:  INDIVIDUAL  SPOKES  CROSS 
ONLY  ONE  OTHER  SPOKE 
ON  THE  SAME  SIDE  OF  THE  HUB. 


.ERIC 
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.  TAA  -  2 


M  ■  11-E 


CROSS  2  SPOKE  PATTERN 


NOTE:  SPOKE  "C"  CBOSSES  SPOKES  "A"  AND  "B' 


271 
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4  f 


CROSS  4  SPOKE  PATTERN 


FIRST  OUTSIDE  SPOKE  CROSSES 
FOUR  INSIDE^SPO 


NOTE:  SPOKES  "A",  "B",  "C",  AND  "D"  ARE  ALL  CROSSED. 
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WH£EL  LACING  AND  TRUING  -  k 

.UNIT  I  .  • 

.  -      *  \-  •         ^  ,  - 

^  "  ^  JOB  SHEET  #1-  REM0VE  AND  .REPLACE  A  RIM      '  « 

I.    Tools  and  matenals'^  ^     '     *    '  . 

'  A.    NippYe  wrench  or  adjustable  end  wrench.  ,  • 

*  'I  .  '  *^  • 

'B.,   Grease  pencil  '         ^      ^  ^  :  . 

C:    Roll  of  tape   ^        '  ^ 

,      D.    Motorcycle  wheet  withbul  tire  ^d  tube 
•        .       «  .* 
E.    Safety  glasses  .  * 

I.    Procedure  •  .      '  ^ 

'  A.     Locate ^the  valve  stem  hole  in  the  rim  and  in  direc't  alignment  with  it,  ma1<e 
a  reference  mark  on  the  hub  (Figure  1)^  .       .     '    ,    '  ^ 


Reference  Mark 
on  Hub  ^ 

FIGURE  1 
Valve  Stem  Hole 


B.    Tape  the  spokes  together  in  palP%  where  they  cross  and  form  an'  X  tFigare 
2)  ' 


FIGURE  2- 


0.'    Remove  trte  nippjes  from,  all  spokes 


•   D.    Slowly  andrcarefully  worlT  the  ri^m  free  .of  the  spokes 


E.  Check 


ti^  taping  j 


j)n  the  spokeS  anrd  retape  any  that  need  it^ 
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JOB  SHBET  #1  .'  *  ■ 

*  '  •  - 

•  * 

To  replace  the  nnyfMt  it  back  over  tfre  huti  and  spokesr,  aligning  the'valve 
stem  Hole  wftfTthe  reference  mark  on  the.  hub 

/       -     %  '  ' 

Starting  at  the  valve  stem  hole,  carefully  work  one  taped  pair  of  spok6s* 
at  a  time  through  the  rim  holes,  and  screw  the  nipples  on  just  a  few  tums#' 

Continue  this  procedure  4jntil  atl^pokeS  are  inserted  and  each  nipple  is 
on  a  few  turns 

\  i  '  '  ^  '  ' 

Starting  at  the  valve 'Stem  hole  tighten  each  nipple  1/2  turn,  wc^rkfng  in. 
one  direction  only    .   ^  ^  *  ' 

Continue  to  work  around  the  rim  ulk\\  all  spokes"  are  tightened  to  the  same 
tension  >  ' 
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WHEEL  Lacing  and  truing  : 

UNIT  I 

V  ^         -         *  : 

,    ^  -  JOB  SHEET  ^#2--LACE  A  WHEBL 

t.  .T6ols  and  materials'  '  "  -/  ,       -  . 


A.  Nipple  wrer^h  or  adjustable 'end  wrench  ^  ^  #' 

if-  ^  \   /  ^     "  V,  , 

B.  lyiotorcycle  wheels  without  tire  and  tube' 

'C.    Wheel  truing  stand   .    '  ■ 

^    D,    Grease  pencil;     i.  ^  ^  ,  »  ' 

E;  '  Safety  glasses       ,1^  »      '  1^'  ' 

I.    Prbcedure  .       —       ^  ,  ^,  . 

/A.    I^nt^fy^the  cross  spoke  pattern  •  *  , 

B.     Remove  spoke  nipples  ^nd  spokes  •  '  ' 

^   (WOT^^^Keep^all  inner  spbkes  separated,  frjom  the  outer  sp,okes  because 
they  shpuld.not  be  interchanged.)^  ^  ^ 

C    Separate  ^ub«and  rim 

•  •         t    .  If  *  .  » 

Y  ^D.  ^To  reassemBle',  install  afl  outeV*  spokes,  th?n*al^  inner  spcJkes  on  one  <ide 
^  of  the  ' 


E*  -  Invert  hub*  and  install  remaining  spokes  correctly 


<9 


F.  Arrange  .tMfe/spokes  m  their*  approximate  pattern 

G.  *  ,  Place  ^VUifeel  rim  m  po$itid^  \ 


H.    Working  with  one  row  at  a  time,  install  the  spokes  antf^ipples 


WHEEL  LACING  AND  TRUING 
UNrT  I 


JOB  SHEET  #3--TRUE  A  WHEEL 


Tools  and  materials 

A.  Wheel  truing  stand 

B.  'Nipple  wrench  or  adjustable  end  wrench 

C.  Grease  pencil  .  ^   .  . 
O.    Motorcycle  whe^  without  tire  and  tube 

E.    Safety  glasses     •    -  '        '     .  '  * 

Procedure  *  ^ ,  •    s      .  ^ 

*         *  /         .  , 

A.    Mount  wheel  on  truing^stand      4      -  ^  r 

B     Check  lateral,  runout  '  . 

1.       S0in  the  wheel  \W6  hold,  the  grease  peaciT-at  righli^aigles  to  the 
cjutside  edge  of  the  wh€?el  rijp^  (Figu^  '     V  •  ' 

(NOTE:  The  pencil  wiU  leave  a  mark  on  the  rim  ai  the  point 
at  which  lateral  runoUt  is  greatest.)        *  « 


FIGURE  1 


LdteFol  Runout 


Grease 
Pencil 


-  J 

lalteraf  r 


Ta  correct  la^eraf  runoui  loosen  spolces  on  the' marked  sidp^b'f 
*  the  rim  1/2  'turn  and  tighten  the  spoke^  opposite  the  marked^ 
side  of  the  rim  1/2  turn  ^  '  . 

3.       Remove "  grease  pencti  mark  from  rim  andcrepe^^ecking  aijd  ^ 
adjustment  (Jntil  rurfout  does  not- exceed  1/3^^m^  ioch 


pea^hecl 


JOB  SHEET  #3 


Check  radiaT  runout 


1.       Spin  the  wheel  and  hold  the  grease  pencil  parallel  with  the^whefel 
rim  (-Figure  2)         -  ^  '  , 

(NOTE:  The  pencil  will  mark  the  high  spot  6n  the  rim.) 


FIGURE  2 

^   Radial  Runeut 


2.  Tb  correct  radfal  runou^J'  loose'frthe  spokes  tSirectly  opposite  the 

*  V  marked  area  1/2  turn  and  tigbten  th'e  spokes  at  the  marked  area 

*1/2  turn  ^    •  , 

3.  Rfembve^  grease  piencil  mark  ^rom  rim  and  repeat  thfe*  ea^i^tfiient 

•  -until  runout.does  not  exceed  1/32 >6f  an  inch       "J^-  - 

.Aft^r' -adjusting  ra^iiaL^runout,  recheck  and  readjust  the  lateral  runout,  if 
necessary  1*.  .  .  ,        ■  • 
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WHEEL.  LACING  AND  TRUING- 
.  N   -  .    'UNIT  I-, 


JOB  SHEET  #4-^REPLACE  SPOKES 


K"  To 


(J  .material? 


Aj    Assortment  \of  replacement  spokes      ^  ^ 
**^pple  wrench  or'  adjust^ie  end  wrench^ 
■  Tire  pressure  gauge  . 

D.    ^fety  glasses  .  '  ,  ^ 

II.  .Procedure  '  -  ^  * 

^(NOTE'  The  following  procedure  is  recommended  only  when  a  few^spokes  must 
be  replaced.)  '  ,  ^     »  »  ^ 


.A.     Release  'a  ^all  amount  of  air  from  the  tire' 


(NOTE:  Do  not  flatten  the  tire.) 

B.     If  the  spoke  to  be  reptaced'is  not  alc^dy  broken,  it  can -be  cut  and  the 
hooked  end  removed  fr\Dm  the  huT^r 


rtpm  the  hu-Bj 
ii^  .  ' 


,C.     Unscrew  spoke  ^om  ni 

-    MNlOTE    Be  careful  not  to  force*  nipple')into  nm,) 

D.    Insert  replacement  spoke  through-  hub'  and 'attach  to  jnipple  ^ 

'    *  (NOTE  l^t^may'be  necessary  to  bend  the  spoke  slightIV  to  install^t,  but 
It  should  pull  straight  when  tightened.)  ' 

f .  *  tighten  spoke  with*a  nipple  wrencfe  or  a  ^malf  adjustable  wrench  t^he 
feme  tension  as  the  othei;  spokes  ♦  .  , 

"(N^TE:  If  the -new  spoke  extends/ Ueyonci  the  nipple  on  th^  inside  of  the 
*nm"  there  is  the  danger  of  punc^tiirin^  the  tube.  When* in  doubt,  the  tire 
and  tube  should  be  dismounted  an'd  the  spoke  "cHecked.)  j 

■.V 


F.    -^In-fiate  tire  to  cefrect  pressure  - 
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.WHEEL  LAClfJG'  AND  TRUIN^i 
'         UNIt  I   "     ^  ^ 


•  7 

.  TEsrr 


>  Match  the  terms  op  thre  right  to  the  correct  definitions.  ^ 


a.  Cerjteftr\g  the  'hub  jn  the  rim  by 
adjusting  -the  spokes  for  length  and 
tension  * 


_^b..  Resista^e  'of  the" spoke  to  stretch  when 
an  erid  tt)  end  pull*  is  applied 


1.       Outer  spokes 


!2. 


3. 


_c:  Spokes  that  fit  the'outsi^ie  pf  the  hub  * 

d  Side  to  Side  movement  of  a  ci/cul^r  ||||^  5 
^  abject  as  it  rotates  on  m  axis 


^  ^e.   Replacing' ^|r  install 

y^orres^^fJ^^ 


mg  spokes  in  the 


f .  Up  and  down  movement  of  the  wheel. 
•  as  i^t  spins 

g.  .  Number  of  spokes  crossed  by  another'on 

the  .s£^e  side  of  thejiub 

h.  'Long,  thin  nuts  th  jtew  onK>  the  rim 
V  end  of  tha^  spoke^  « 

i.  /-8pok«*  thet  fit  the  inside  of  the  hub 


6.  ' 
7. 

8.* 

9. 


^.Lateral 
runput  • 

R-adial 
runout 

Laciag 

Tensile  - 
strength 

Truing  . 

Cross  spoke* 
pattern 

Spoke  nipple 

Inner  spokes 


Identify'  the  inrwr  spoke  apd  the  .oute^  spoke. ^ ' 
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c. 


Demonstrate  the  ability  ,to:  •  ,      »  -  '         ^  ' 

a.*     RemOV^  and  rP^ter^P  ^  '  ^  ^. 

b".     Lace  3  whe6L  '  f^*         *        .  .    .  *  ' 

c.  Trye  a,  wheel.  *  ,  \,  ^  ' 

d.  ft|place  spokes.    .  ;      ,  .  ^  .  ^ 

(NOT'Ev  l-f 'these  acttvi ties  have*  not  been  accomplisliecJ  prior  to  the  test,  ask 
.your  instructor  ,wherr  they  should  be  y^pleted.)      ^    ^  - 


fl 
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WHEEL  LACIN6'.AND  TRUING 
UNIT  I 
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2. 


■  3. 


6 
5 
1 
2 
4 


Outer  spoke  ' 

4\ 


ANSWERS  TO  TEST 


f.  -  3 


t 


Inner  spoke         .  '  ,  . 

a.  Cross  2  spoke  pattern  ,  « 

b.  .    Cross  4  spoke  pattern  # 

c.  '-Cfoss  1^  spoke  pattern         -     -  _  _ 
Performance  skilfs  evaluated  to  the  satisfaction  of  the  instructor 
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WHEEL  SEARINGS.  AXLES.  AND  BALANCING 
I  .  UNIT  II  ■   J  ' 


UNIT  OBJECTIVE 

After  completion  of  this  u,lnit,  the  student  should  be  able  to  Identify  types' of  wheel 
'be^ings.  and  rexnove,  inspect,  and  service  the  wheel  bearings.  The  student  should  also 
ha:3ble  to  inspect  the  axles  jand  static  balance  the  wfjeels.  This  knowledge  will  be  evidenced 
through  dennonstration  and  by  scdting  eighty-five  percent  on  the  unit  test.         '  \ 

i  ■  *  ■         - '       '  -    ■  • 

>  ;       SPECIFIC  OBJECTIVES 

After  coliFipletion  of  this  unit,  the  student  should  be  able  to: 

1-        Identify  types^  of  motorcycle  whee)  be^ings. 
•  *■  '  *  , 

,*2        Match' types  of  v^heel  bearings  to  the  correct  construction  characteristics. 

*       ♦  * 

3        Dempnstra^e  the  abHity  to:    ^  ^ 

-  A- 


a.  Service  yvheef  bearings  ^nd  related  f»arts. 
'  b.     Static  balarK^e«4  wheel. 


r 


WHBEl  BEARINGS,  AXLES,  AND  BALANCING 
UNIT  II      .        '  • 


SUGGESTED  ACTIVITIES 
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Instructor: 


A.  '  Provide  student  v^ith  objective  s^eet. 


B.     Provide  student  with  information  and  job  sn^ts. 


1 


C.  Make  transparencies 

D.  Discuss  unit  and  specific  o 


E.  ^Discuss  information  sheet. 


■  > 

bjectives^  • 


F.  Remonstrate  and  discuss  the  procedures  outlined  in  the  job  sheets. 

G,  Give  testn  .  ' 
Student' 

A.    flead  objective  sheet.  .  • 

By  Study  infornnation  sheet. 


4 

C.    Complete  job  sheerts. 


D.  -'Take  test. 


INSTRUCTIONAL^ATERIALS 


I.    Included  in  this  unit: 

A.  Objective  sheet 

B.  .   Information  sheet 

^  C.    Transparency  masters 


1.  TM  1-Roller  Bearing  and  Tapei;ed  Roller  Bearinrg 

2.  TM  2-Ball  Cone  Bearing'^and  Bvill  Bearing 


0_  ^  .  -  V* 
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D.    JLob  sheets 

>  V 

1.       Job 'Sheet  #1-Service  Wheel- Bearings  and  Related  Parts 

^    ^  .    2.       Job  Sheet- #2--Static  Balance  a  Wheel  '     '  -  *       •       .  .  '* 

.'E'^   Test     '.    '  '  "  '  •  f 

F_  Answers  to  t^st     i   :  ^1^-  ~  -  -  -      ^i^-  ^  -  ^ 

References  '  /  -  • 

*  « 

A.    Harley-D^vtdson  Setvice  Manual  -  Efectra  Glide  1959-1969,  ^Milwaukee, 
Wisconsin:  Harley-Davidson  Motor  Co.,  1971.  ' 

B     Chilton's  Harley-Davidson  Singles  Repai%  and  fune-Up  Guide.  ^  Radnor, 
Pennsylvania   Chilton  Book  Co,  1973. 

C     Chilton'iA^P/IW    Motorcycle    Repair    and    Juna-Up    Guide.  ^  Radnor, 
Pennsylvanja   Chilton  Book  'Co.,  1973.  '  - 

D     Honda  450  Service  Manual:  Honda  Motor  Co.,  Ltd.,  >971. 

.  E.    Suzuki  GT  550  Service  Manual.  2nd  ^d.  Suzuki  Motor  Co:,  Ltd.       .  * 

F  -   Fundamentals  of  Service'  Bearingstand  Seals.  2r\6  ed.  Moline,  illinois:  Deere 

Co.,  1,974        *  .  .  .      •  ■'  •  ^  •      ^  , 
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WWEEL  BEARINGS,  AXLES.  'aND  BALANCING 
^|pN1T  II    ,  , 


INFORMATION  SHEET 


I.  Types"' of  rhotorcycte  Wheel  beSTrings  ^T^^ansparerfCies  1  and-' 2)*     •  '  *« 

A.  /  Roller  bearing.       *•  V           -          -                        N        -  ^ 

B.  *    Taper?^  roller  bearing  ^            -                 ,             .  ^         ~  ' 

C.  •  Ball  cone  bearing-  ,     ,                           ^  ^  ; 
-    D.     Ball  bearing          •  »  • 

II.  Construction  characteristics  of  wheel  bearings  ^ 
'A     Roller  bearing,  * 

1.  Consists  of  indi\/idual  rollers  set  into""  a  roller  retainer  with  inner 
and  outer  races  ' 

2.  - '  Adjusted  by  use  of  shims 

B.     Tapered  roller  bearing  , 

'1.       Consists  of  tapered  rollers  set  into  retainer  with  tapered  inner 
and  outer  races 

*  2    '    Adjusted  by  movement  of  the  inner  race 


C.     Ball  cone  bearing 


•     :  1.       Consists  of  st'eel  balls  set  into  retaining  cage  with  inner  and  oujer 
races  and  semic^rcuter  channels  for  balls 

2        Adjusted  by  means  of  moving  threaded  inner  cone  race 

D  *   Ball  bearing  i 

•  '     •     .  '  ■  \ 

1        Consists  of  steel  balls  with  inner  and  outer  races  pssenriblod  as 
one  piecfp 

2.       Adjustment  not  necessary 

(NOTE  The  ball  bearing  is  the  most  common  type  of  ;notorcycle  wheel 
bearing  used  today.  These  may,  be  sealed  or  open.) 
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ROLLER  BEARING  AND 


RdLLER 
RETAINER 


BEARING  >, 
ROLLER  ^ 


'  TAPERED  ROLLER  BEARING 

'  ROLLER  BEA*RI^^    •     ,      ,    *  - 


HUB 
SHELL 


ROLLER 
RETAINER 
THRUST 
WASHER 


ROLLER  \  / 

^RETAINER/  ,       ^  ,  ,  ;  ,  ^ 

CoTlA^^   BEARING  ROLLEI^. 


HUB/^ 
JNNER 
SLEEVB. 


ROLLER  RETAINER 


TAPERED  ROLftR  BEARING 

i 


BORE 


CONE 
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BALL  CONE  BEAI^ING  AND  BALL  BEARING 


BALL  CONE  BEARING 


> 


,BALL  BEARING 

i(      '       '    '    >      '  ,   ,  S  ' 

DUST  COVER 
AXLE 


LCXTKNUT 

l^EARIhfG  CONE^ 

BEARING  CUP 


BRAKE  sBePLA-JP 

OU^EiR  SPACtR^ 
BRAKE  SIDE  . 

OUTER  LOCKOUT, 
BRAKE  SIDE' 


INNER  WAJHER, 
BRAKE  SK^E  ^ 


-?  ■  . 

OUTER  RACE 
INNER  RACE 

:  I 

BORE 


yVLL  BEARII^G 


BALL 

SHO:ULDERS 

BORE  C(^NER 

,  INNER  .RING 
^BALL  RACE 

CAGE 


WHEEL  BEARflNGs!  AXL^s' ANQ  BALANCING^' 


JOB  SHEET  #1--SERVrcE  WHEEL  BEARINGS- AND  REL/VTED  PARTS 

I.  .Tools  arrd  materials'       ^  »  '    *;  ' 

A.  Hand  tool  assortment,  j|. 

B.  ''Metric  wrench  set 

\  "      ^  ) 

C.  Brass  drift  br  bushing  driver  set  ' 

D.  Parjs  cleaning  pan/bru^h,  and  solvent 

E.  •  Pry^  bar '   "  • 

F.  Whsel  bearing  grease 

.  G.'  *Shop  towels  '  .  ^ 

•    -h"    "V"  blocks  (2)  '  , 

I.  'Dial  indicator 

.  J.    .Safety  glasses  ^  v 


I.    P^dcedure  '  -  - 

* 

A.     Remove  axle  nut  and  axle  {Figure  1) 


FIGURE  1 


//  .  JOB  SHf 

/  B.    Pry  out  wheel  seals  -with  pry  bar  (Figure  2)  ' 


\ 
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WHEEL  SEAL 


FIGUR^2 


C.     Drive  out  the  wheel  bearings  using  the  brass  drift  or  bushing  drivers  and 
'^hamme)  (Figure  3)    ^  •# 


FIGURE  3 


D.    Wash  all  parts  in  clean  solvent 


E.  Wip-e  excess  cleaning  solvent  off  of  bearings  and  oth^r  t^rts  with  shop  towels 

F.  Inspect  bearings  for  pits  or  roughness 

(NOTE:  Spin  the  bearing  by  hand;  it  should  feel  smooth  and  not  catch 
or  bind.)      *  i  ' 

G.  Check  the  axle  for  ttend  by  using  the  blocks  and  diafi  indicator  (Figure 
'    *    4)'  . 
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LDIAL 
GAUGE 


v"  blo<;:k 


FIGURE  4. 


'  REARNWHEEL  AXLE 


JOB  SHE&T  '*! 


Pack  beafrmgs  with  wheel  bearing  grease     ^  , 

(NOTE  -  Omit  this  step  if  the  bearings  are  the  ^yfDe  fhat  cannot  be  repacked.) 

1.  Place,  appropriate  quantity  of  grease  in  palm  :of  left  hand 

2.  Grasp  bearing  between  , thumb  an(^  finger  tips  of  the  right  hand 
/  with  the  wide  or  larger  portion  of  bearing  Jacing  the  left  hand 

3.  Force,  grease  between  rollers  (or  balls)  by  pressing  bearings  into 
grease  aqd  against  palm  of  left  hand  ^(Figure  5) 


FIGURE  5 

4        Draw  bearing  across  palm  of  hand  ttward  body  while  pn^intaining 
pressure  against  'palm*  of  hand  ^ 

5.  Repeat  steps  3  and  4  until  grease  is  forced  out  between  roller 
(or  ball)  and  cage*on  opposite  side  of  bearing  and  the  assembly 

^  '  IS  totally  'filled  with  grease 

V 

6,  Qpat  the  outside  of  the  ca^e  ^nd  rollers  (or  ^allsl  with  grease 

'  Reinstall  .the  bearings 'with  tha  drift  or  bushi%,  driver  f  .'^ 

Replace  the  ^ 

jNOTE;  Use  new  seals  ♦ff  the  unit  fs^to  be  put  back  into^l  ser^ce.) 
Install  the  axl6  '  • 

Adjust  bearings  •  *\  _  » 

1.  Screw  the  adfustmg  nut  or  c{)ne  in  u^tiHit  is  just  snpg^ 

2.  -      Back  up  the  adjusting  nut  or  cone  .^proximately  1/4  turn  and 

tighten'  the  locknut  to  maintain. -eorrect  adjustment 

(NOTfe:  Not  all  bearings ^af«/^djustable.) 


WHEEL  BEARINGS,  AXLES,  AND  BALANCING.  .  ^  * 
'     'UNIT  II 


JOB  SHEET  #2-STAriC  BALANCE  A  WHEEL 


Tools  and  materials 

A.  Motorcycle  wheel  complete  ^with  bearings  and  tire 

B.  Wheel  stand 

C.  •  Assortment  of  balancer  weights. 

Q.    Pliers  t 

•  * 

E.  *  Safety  glasses 
Proce<|ijre 

^A.    Place  wheel  on  wheel  stand   (Figure  U 
(l^QfE>  It  must  spin  freely.) 


f  IGURE  1  ^ 

•  ~  —  >  * 

B.  *  Spin  the' wheel  slowly  and  allow  the  wheel  to  stop  naturally 

C.  Repeat' step  ' B  to  be  sure  whiel  always  comes  to  rest  at  the  same  spot 
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JOB  SHEET  #2 


/  '  Fasten  a  small  yvei^ht  on  ^  5poke  directly  opposite  thejowest  point  on 

\   ^Kq  wheel  (Figure  2)  .  ^  ^       *  * 

'I 


Place  wheel  balanceK 
weight  here. 


FIGURE  2 


r 


5g        lOg       15g        -  20g 
/  WHEEL  BAi-ANCE  WEIGHT  • 

Spm  the  wheel  again 


(NOTE  If  the  same  point  on  the  whed  stops  at  the  top,  more  weight 
^is  needed   If  the  weight  stops  on  th^  bottojn,  less  weight  -is  rieeded.) 

Repeat  the  spinning  and  adjusting  of  the  weights  until  the  wheel  no  longer 
stops  in  the  same  position  eaph  time  it  is  spun  . 

When  the  balancing  is  completed,  fasten  the  "weight  securely 
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WHEEL  BEARINGS,  AXLES,  \ND  BALANCING 
.  '    UNIT  II 


T^ST 


Identify  the  types'of  motorcycle  wheel  bearings. 


a. 


b. 


/ 


A 


C. 


d. 


r 


Match. the  types  of  wheel  bearings  on  the  right^  to  the  correct  construction 
characteristics.  ,  -  ^  . 


'a. 


.  c. 


1)  Cipnsists  of  individual"  rollers  set    '  ^  h       Ball  cone  l)earing 
.  into  a  rolter  retainer  with  inner  and\ 

outer  races  2.     •  Roller  bearing 

2)  Adjusted  by  use  of  shinns  .3.       Ball  bearing 

—  .  ^  \ 

4.       Tapered  roller 
beering 

1)  Consists  of  tapered  rollej;?  set  into  - 
^  retainer  with   tapered  inner  and 

outer*  races      ^ ' 

2)  Adjusted  by  movennentj;jf  the  inner 
race-  .  ♦ 


1)  Cdftists  of  steely  balls  ^set  injto      ^       i  ^ 
^retaining  cage  with  inner -and  outer 

raCes  *and  semicircular  channels /or  ~   '  •  . 
.    balls  ,  r 

2)  Adjusted    by   nrieans  of  moving 
threaded  inner  c<<ne  race 


\     1)    Consists  of  .steel  balls  with  inner 

;  ,  and  outer  ^aces  assennbled  as  one  # 

piece 

2)    Adjustnnent  not  necessary 

DenYOnstrate  the  ability  to: 

a.  S^r^ice  wheel  bearings  and  related  pacts.  , 

b.  *  Static  bafance  a  wheel.     •  , 

.--^  \  .   ^ 

#MNOTE:    tf  these  activities  have  not  beeh  accgnnplished  prior  ^o  the  test,  ask 
your  instructor  when  they  should  ^be  connpleted.)  " 


WHEEL  BE-ARINGS,  AXLES,  AND  BALAhlCING  . 
.  /UiyJlT  II  ■   .    ■  - 

'  ANSWERS  TO  TEST  • 


a.  Ball  bearing  ' 

.b.  Tapered  roller  bearing 

c,  Ball  .cone ~bearing  , 

d.  Roller  bearing 
a.  2 

b  4     .  . 

c.  1 


Performance  skills  evaluated  to  the  satisfaction  of  the  instructor 


\ 


i 


M 
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FRONT'fORKS  AND  STEERING  STEM 
UNIT  III 


UNIT  0%JECT^yE 


After  completion  of  this  junit,  ifie  student  jhould  ti\  able  toNn^jch  ternd^associatefl  with  * 
fronl/forks  and  sj^j^^ng'stem  ^  the  correct  definitions  and.  identify  the  parts  of  the 
telescoprng*  hydratmc  forks  and  the  steemng  stem.  The  student  s*houl8  also  be  able  to 
describe  th^,  operation  of  the  different  'front  foc]<^system8  and  perform  common  serji/ice^ 
checks  and  repairs  on  the  front  f(5rks  and  steering  stem,  JhTs  knowlrtf^ie  wilJ  be  eyidenlced^ 
through  demonstration  and  'by'^scogng  eighfy-five  percent  on  the  unit  test. 


•     .  ,    SPECIFIC  OBJECTIVES 

After  completion  of  this  unit,  the  student  should  be  able  td: 
1. 


2. 
3. 
.4. 


6. 
7.* 
8. 


Match  terms  associated  with  front  fprks  and  steering  stem  J0  the  correct 
defmitions, 

^Identify  the  parts  of  the  telescoping  hydraulic  forks.  • 

Identify  the  parts  of  the  steering  sterm  assembly>  ""^  ' 

Distftguish  between  a  single  dempemng  system  and  a  double  dampening 
system.  '  ^  ' 

Describe  the  operation  of*the  telescopi/ig  hydraulic  forks  on  compression 
and  rebound^  ^         '  m 

Describe  the  operation  of  th$  Jfacfe's  type  fork  system. 
*List  the  purposes  of  the  steering  damp^.  *^ 
Demonstrate  the  ability  to:        .  . 

a.  Change  the  hydraulic  fluid  in  the  forks. 

t  , 

b.  Disassemble,  inspect,  check,  and  reassemble  -the  telescopin§  hydraulic 
fork.  /  *  ^ 
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f^RONT.  FORKS  AND- STEERING  STEM- 


J  .UNIT  111 


SUGGESTED  ACTIVITIES 


I.  InstrCictor: 

\  -  A.    Provide  student,  with  objective  sh^et.  ' 


\ 

A 


B.    Provide  student  with  information  and  job  sheets 


•'J 


C.  Make,  transparencies. 

D.  Discuss  unit  and  specific  objectives. 

E.  .Discuss  iciformation  sheet.                               -  •  ,  ^' 

F.  Demonst-r^te  and  discuss  the  procedures  outUned  in  Jhe  jol>4SheetS. 

G.  Gfve  test.                ,  ^               '  .  \  \  k  . 


H.  Student: 


A.    Read  objective  sheet. 


'B.    Study  information  sheet.  ,         '  ^  • 

'    ■  ■    ■  .    •  '■  -     •    *  •• 

,C.    Complete  job  sheets.  *  -  ^    "  \ 

b.    Compfete  activities  assigned  by  instructor.     ^   .  »  * 

E.    Take  test. 


V. 


^-  INSTRUCTIONAL  MATE RIAL3  * 

I.    Included  in  thjs  unit:  • 

A.''    Objective  sheet  rs,^  ^ 

>>    B.     Information  sheet  '  ' 

G.    Transparency  masters 

«  *  .  • 

l.'x  "^TM  1-'Part^of  Telescoping  Hydraulic  Fjork 

2:   '  TM  2-'Parts  of , Steering  Stem  Asjembly 


ERIC  ^  ^  .  .       •        v.,  29b  ;  '      ^\  / 


4 


/  ^ 


3.  /   TM  3"Telesc6ping  Hydlraulic  Fork  Operation 
'   '4.'-'  TIVl  4-- Earless  (LgadiHg  Link)  Type  Forks  ^  ^ 

D.  Job  sheets     **  ^  . 

1/  '  Job  Sheet  #T-Change  the  Hydraulic  Fluid  in.  the  F^rks  • 

2.  Jbb  SReet  #2*0isas$efTible;  Inspect,  Check,  and  fteassemble  the 
•   ^  '  Telescoping  Hydraulic  Fork 

E.  Test        .         .  ^ 

F.  '^Answers,  to  test  /  4r  '  •  •  . 
References:-                  '  ' 

A.  Honda  250-350  Service  ManuaL  Honda  Motor  Ca,  Ltd,,  1972.  * 

B.  Suzuki  GT  5^0  Service  Manual,  2nd  ed.  Suzuki^otor  Co.,/ Ltd,,'  1973. 

C.  Harley;D^vidson  Service  l^anual,  Electra  Xj/ide  1959  1969.  Milwaukee, 
Wisconsin: ,  Harley-Davidsori  Mator  C9.,  t97K 

D.  Chilton  s  Rppair  and  Tune-Up  Guide  for  the  BMW  Motorcycle.  Radnor, 
Pennsylvania:  Chilton  .Book^Co.,  1973^  .    *  • 

Chilton's  New  Motorcycle  ^Troubleshooting  Guide.  Radnor,  Penniylvania: 
Chilton  Book  C(?.,  -1973. 


.  FRONJ.^FORKS -AND  STEERING  ST^M 
\    '    •  ■       v*>         UMIT  III'    .  ^-  •  '      '  » 


-  *N 


.;,/  -     IIMPORMATION  SHEET'  ..  •  •  .  ' 

I./ 'Terms^  apd  deflfiTtisnV'        .-v       *       .     ^  f 
*  '    *  '  ■    *     ~    '  .  *'  '  ' 

A.  '  Tejescoping  hydrertjiic  forks-rTwo  tubes  that  fit  toge,ther;  one  sliding  up  and 
\^    down  iaside.  the  other  '        >      '   *  '  '        *  * 

•   ,         *B.     Pitch -Spagng  between,  coiis.Iof  a  spring"  ^  "   #     .       /    ^    .  ^  , 

.  .  *       C.     Straight  woimd-Spring  that  has  equal  pitch  *  ' 


^  •     D.    Progresiive*  wpgnd-Spring  that  Has -variable  pitch  '       '  '  •    ~  ^ 

'  -  u  -         '  ■    •  ■■'  '     '  • "  ■ 

E.  D^mpeaing -Suppr^ion  or  contrc^  of , steering  vibration  through  the- use 

^  of*  a  restrict ive^Tice'  "  .  -       ^  .  - 

F.  Ceriani  .type  fork;J%lescopioghy3raulic  fork  having  internal  compression  ^ 
springs         ^  -  #  .  .     /  * 

.    G.  .  Earles'type  fork  system-Suspension ^^system  which +ias  nhe  front  wheel 
«  '         connected  to  a  swing  arm  j  ,     ^  \ 

(NOTE:  This  is  ^also  called  the  leading  link  fork^systenn.)'.  *'  ^ 

|[.    Parts  of  t^lesctjping  hy^cfraulic  forks  .(Transparency  1)        ■  ' 

\NOTE:  While  there  are  some  minor  variations,'  most  forks  consjst  of  tjie  same  { 
bWie  parts.)  /  n  ■    '  *  .  ^\  .  - 

:       '       "  '     •  ^         '  ,  '    '  " 

A.  Fork  tube  or  ihner  lube      '       .  *  *  * 

'\  ^B.  Snap  ring^        \       ^   ^  ' 

C.  Oil  seals  '  .    ^    '     .  • 

D.  'Fork  tube  guide  '  '  ^  .  '  ^ 

E.  Ring,  oif  seal  J  ^  .  •  "  J  **       '  ! 

F.  Ring,  piston  stopptsr  ,  * 
.  -G.  fting,  valve  stopper  '  n. 


H.    Dannper  valve 
'I.      Fork  tube  piston 


,  INFORMATION  SHEET. 


\M    -.  i-'    J),    .Forie  spring  '      '  .  ^'         ^       -      ^     *  ^'^i^^^'- 

•       .  '*  ' 

K.    Boot  Cl/^ 


4  ■ 


?r  or  otrter-^wbef  ^ 


'  ^  C    Fork  slitter  or  otrter -'Wibe'  ,         <^  V  *  ^  ^  ^  ^ 


bly  ^Transparency  2) 


"  M,    Drain  plug  .  ' 

.   >    ^\  >  a  N,^  . Axle -holder  . 

Js^  -    III.  PartS\of  steering  stem^  aisse 

'  -  A.    "Steering"  stem  " 

'  B.    Upper  fork'  bracket    /  ^   .  '      .  '  *      ,  '  t  • 

.  C.    +iandle  bar  qtamp  •     *  . '  ;       -  •  ^ 

D.    Steering^  damper  adjuster.     .      .  •  .  ' 

K      '      '  •       ^  '■  ■       '         ,        ^         •  \ 

#        ^  ^    ^  .     .  , 

.    '  F;^vS;|efn  sleeve  ♦end  nut  •      *  ^ 

F.    Damper  friction  disc  ^  • 

'  V  '     G,    Damper  friction  plate     v'         .  i  /     " '  ^  ) 

.  '   H.    Danriper  adjusting  spring^'         •      ,  ^4 

J.  -/Damper  adjustihg  sleeve  hub  .       \    *"      ^         ■  > 

,  -   ■  ^  ' 

J.^   Steering  stem*  bearing.  an(J  spacer  "assembly  *     *\  . 

,*  *'  * 

IV.    Types  of  dampening  sv§t6ms  '     '  ^  , 

•    ^      .  ,  A.    "Sjngie  dampeqing-^system-^Provides '  very  little  hydraulic-  restriction  on 

*   *   compression  strpke  dO%)  a/id  a  large  amount  of  restriction  orl- rebound 
^tr6ke^(9'0%')    "       .  ,  . 

B.    Double  dartipening  system-Provides^'almbst  equal'  restrjctlbrj^^  both 
*    compression  artd  rebound  strokes  '    ^       -f'  .-^ 

'"^      •  V.  .  Operation  of  tele$c6ping  -hydraulic  forks  (Transparency  3) 

.  .        *  -    .  ;         '-^"^  .  -    ^     ;      ,  •  ■ 

^(Jb  '  A^^  ^Compression  ^     • '  ^ 

1.       Fork  tube, and  restricted  orjfice*lpftston  move  dovynward  into  the 
.  *     '  '         "  "  .  .'  slider 

.rf    ■  ^2.       Spwng  is  cempressbd^.which  absorbs  rrK)Sft  of  the  shock  .  ■ 


ERLC 
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-INLFORMATION  SHEET 


3.       Hydraulic  oil  helps  dampen' the:  shqck '  ,   *\  \\ 

4;  •  Oil  passes  from  the  sliber  chamber  belovv  the  tube,  through  the 
^        orifices/ and  into  the  a*rea  betv^een  the  fork*tube  and  the  slider 

'  «. 

(NOTE:  It  must  be'  understood  that'as^he  fork  tube  and  slider 
telescope  together,  the  volu'me  capafctty  below'  the  ^ube  i  is. 
decreasing,  while  the  volume  capacity  between  the  fork  tubeend 
sfider/is  increasing. /The  amount  of  hydraulic  d^ippen ing 'depends 
upon  the  number  and  sjzp  of  piston  orifices,  the  oil  viscosity^ 
and  the  strength  of  thmspring.  Some  forks  .use  -damper  valves 
to  restrict  the  flow  , or  oil  in  addition  to»  or  in  place  of  the 
restricted  orihces.)  ;  •  _  *  • 


B.  Rebound 


1.  Spring  forces' the  fork  tubes  u^p^  extend  the  fork 

2.  '    Oil  in  the  area  between  the'fork  tube  and  the  slider  passes  through  ^ 

the  orifices,  and  into  the  ^slider  chamber  below  tube 

/  '  (NOTE:  The  rate  at  wf^ich  the  sprrng  can  extend  the  f^rk  is 
controlled  by  the  rate  at  which  the  oil  can  return  to  the  bottom 
of  the  slider. , The  rate  is  controlled  by  the  design  of  the  damper 
assembly.  The  oik  nonreturn  yajve  remains  closed  during' the 
extensions  of  the  fork  and  regulates  dil  flow.  Soitie  fjrks  use 
—         '  damper  valves  to  restrict  the  flow  of  01I  in  addition  to,  or  in 

place  of,  the  restricted  orifices.)  .  -      -  . 

I.    Operation  of  Earle's  type  fork  system  (Transparency  4) 

#  .    .  ' 

(NOTE:  The  shock  absorber  provides  for  dampening  action'  in  the  samfe  manner 
as  the  conventional  telescoping  hydraulic  fork  sy^em.)  .  ^ 

'    .A.    CenteF  line  of  the  -wheel  is  located  in  front  o%^he  shock's 

.    B.     FrahTe^orks*  connect  to  a  pivot  ^^he  rear  o*f  the  swing  arm 

C.    Swrng  a)m  moves  upward' and  compresses  shocks  as  the  wheel  rolls  over 
rough  surfaces  )  ^ 


I.    PurjXjses  of  steering  danriper 


A.  ,  Provides  some  resistance  to  the  turning  of  the  steerirfcf'^ad  ^ 
.  .B.  '  Helps^ontrol  rapid  deflection  of  the  front  wheel  over  road  Lrregularifies 

»  *  . 

•    '  30(2     •  /' 
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PARTSi  OF  TELESCOPING  HYDRAULtC  FOfifc 


FORK  TUBE  OR 
INNER  TUBE 


SNAP  RING 

Oil  SEALS 
FORK  TUBE 

RING, 

PISTON  STOPPER 
I  RING. 

•'^  V/UjVE  STOPPER 
DAMPER  VALVE 
RING. 

PISTON  STOPPER 

,    *        FORK  TUBE 
PISTON 

SNAP  RING 


1 1. 


'  BOOT-H 


-O  I 

r  '1 

L  I 


FORI^SPRING 


FORK  SLIDER 
OR  OUTER  TUBE 


r 


L__J 

AXL^  HOLDER 
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PARTS  OF  STEERING  STEM  ASSEMBLY 


*  ^     STEERING  DAMPER 
ADJUSTER 


STEM  SLEEVE  END  NUT 


St.  K 


HANDLE  BAR 
CLAMP 

FILLER  CAP 

'/ 

UPPER 
FORK 
BRACKET 


/ 


STEERING 
STEM  - 
BEARING 
AND  —\ 
SPACER 
ASSEMBLY 


/  DAMPER 

FRJCTIQN.DISC 

DAMPER 
FRICTION  PLATE 

DAMPER 
ADJUSTING  SPRING 

DAMPER 
ADJUSTING  SLEEVEfHUB 


ERIC 
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TELESCOPING  HYDRAULIC  FORK  OPERATION 


H6tl>ER 


SPRING 
HOLDER 


J 


Compression 


Rebound 


\ 
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EARLE'S  (LEADING  LINK)  TYPE  FORKS 
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FRONT  FORKS  AND  STEeRING  STEM 
^      ,     ■     UNIT  Ml 

JOB  SHEET  #1-^CHANGE  THE  HYDRAULIC  PLUip  IN  THE  POBKS 


Tools  and  material^.    ,  *  ' 

A.  Hand  tool  assortment    ,  ' 

'       '     -      '  .  "  •  ' 

B.  ^*  Metric  wVpnch  set  or.  large,  adjustable  Wrench  r 

*  C.     Drain  pan  I  '  »  *  .  • 

D.    Measuring  container  *   *  -     '  ' 

.  E.     Replacement  6il^pecified  by.  manufacturer  '         '  •  > 

FR  *  Appropriate  service  manuaf*^.    ^     /       ^      *  '  '  * 

*G.  -.Safety  glasses'  . 
)cedare 

ifi'^Nff^bye  fiJIer  cafjs  at^top  of  forksf' 

'B.  .  Pfage  the  drain  V>an\un,cier  thf.'Wk  and  r^lfove^the  drain  plug 

Apply  the  front  brake  and  purrlp-  thfe  forks_-tb  remove  all  old  oif 
0/   Repldfce  drain  plug^  •* 


II.    Procedure       .  /* 


9 


E.     Foilowing  j(the  rnanufactgrer  s  specifications'   measure*  out  the  correct 
quantity  6f  oif    .  •  ,  /  ' 

-     F.  .  Pour  the^'oil  into  the  top  of  the  .fork,,  ar>d  replace  the  fTller  cap 


• 


{ 
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FRONT  FQR^<S  AND  STEERING  STEM' 
:         •  UN1T-NII        .-  , 


job>si5et  #2 -disassemble,  inspect,  che'ck,  and  reassemble 

'  -      mE  TELESC0PIN3  HYDTtAliLIC  FORK  /  ' 

1.    Tools  and  matehals 

A.  Metric  wreqch  set  j 
♦  '  '6.     V\m^  took  essortment      »  ,  .  ' 

C.  Wood  blocks  or  motorcycle  stand  • 

D.  Vernier  caliper     *  '     .  •  ,  ,  -  .  , 

.  .    ■  /  • 

E.  lvlicro.nneter  ^  >,  ♦ 

F.  Cylinder  gauge  \         ^     .  ^ 

-  G.  Seal. driver      '*  ,     .  ^ 

H.  Drain  pan  ^  ,  ^ 

*  I.  Appropriate  service  mang^  '  , 

J.,  Replacement  oil.  speafied  by  manufacturer  * 

'    ;:  \  *  y 

K.     Safety  glasses  •     *  /  • 

ir.    Procedure  .  *  .  " 

A.'    Block' tip  motorcycle  using  wood  blocks  (Figure,  1)  • 


B.    Renr^ve  front  wheel 


,/    ^  /'^T^bTh^T  #2 


,  ,C.  Remove  the  bolts  that  clamp  the  .forks  ^.to  the-  steering  -stem  and  upper 
^         fork  bracket  ,  ,       ^         ^.  ^  '  ,  ♦  ■ 


Disconnect  or  remove  any  "bther  parts  gs  necessary 

E.  Remove  fronWorks      ,  , 

F.  Remove  drain  plug,  and  drain  eil  into  drain  pan 

G.  Jtemove^dust  boot  or  shieJd  and  th^  Internal  snap  ring^  (Figure  2) 

^   SNAP'RING  PLIERS^ 

'1  * 


FIGURE  2 


SNAf-RIN©  (CIRCLIP) 


H.  Puir  the  fork,  tube  out  of  the  slider      —  '  > 

^  (NOTE:  Often  the  seal  anqj  fork  Jube  guide  must  be  pulled  at  Ihe  same 
time. -Sonne, force  is  rejquired  to  separate  the  fork  tube  and  slider.)*^ 
•  .  * 

I.  I  respect  and  .measure., the  parts  of  the  front  fork 

^1.    ~  Fork  spring  (Figures'  3  ^  4) 


fORK 
SPRING 


PROGRESSIVE  WOUND, 


STRAIGHT  WOUND  - 
FIGURE  3 


VERNIER 
CALIPER 


FIGURE  4, 
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JOB 'SHEET  #2 


Fork  piston  (Figure  5) 


FORK  f>ISTON 


MICROMETER 


FIGURE  5 


Fork  slider  (Figure  6) 


CYLINDER  GAUGE 


•FORK  SLIDER 


FIGURE  6 


J.     Check  fork  tube  alignment  (Figure  7) 

BOTH  LEGS  SHOULD  BE  PARALLEL  . 


FIGURE  7 


K,    Put  thfe  fcjA  tubes  back  ihto  thp  steering  stem  brackets  and  check  the  tubes 
for  paralle^m  *  '  , 


1 


iOB,  SHEET  #2 


/-  L.    Reassemble  the  forks  ujing  new  seals  (Figure  8)  .  . 


■X   ♦  «4        0^-9.^  J^ 


FIGURE  8 


M.    Icvsiall  the  t67k  assemblies  and  fill  with  the  correct  type  and  qu^tity  of 
oil  (Figure  9)  ^  #     ,  . 


'   ,  FIGURE  9 


*   N.    Replace  the  rest  of  the  components  by  reversing  procedures  B  through  D 
Ov  '  Remove  cycle  from  wood  blocks  or  mbtorcycl,fe  stand 


ill 


-  > 


*  ^  ««i 


FRONT  FO'RKS  AND  STEERING  STEM 
•    •     ,    UNIT  III    '      .  , 


n 


TESJT 


V 


Matcfi  the  terms  on  the  nght  t€^»the  correct  definitions, 


a»..'Suspension  system  which  has  the^front 
'    '  wh^el  connected  to  §  swing  arm 

b/  Spring  that  has  variable  pitch 


1, 
2. 


Pitch 

4  ♦ 


Certani 
type  fork 


c.  TePescoping     hydraulic    fork  h&ving 
♦internal  compression  springs   •  • 

6.  Spacing  between  coils  of  a.  spring 


e.  Suppr^ion  'or  control  of  steering 
vibration  through  ^the  use  of  a  restrictive 
device     ,  -  \ 

•        *  « 

T.  Two  tubes  that  fit  together,  one  sliding 
up- and  down  inside  the  other 

_g.  Spring  that  has  equal  pitch 


3. 
4. 


7. 


Dampening 

Telescoping 

hydraulic 

forks  ' 
• 

,  Straight 
wound  ■ 

Earle's 
type  fork 
systeqri 

Progressive 
wound 
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4  . 


A. 


Distinguish  between  a  single  dampening  system  and  a  double  dampening  system 
by^lilacing  an  "X"  npxt  to  the  description  of  the  singl6  dampening  system. 

»a>  Provides  almost  equal  restriction  on  both  compression  and  rebound 
^  stroke/  ' 


b:  PrO\iides  very  little- hydraulic  restriction  on  compression  stroke  (10%) 
*  -ant*  a  large  amount  of  restriction*  on  rebound  stroke  (90%)  • 

Describe  the^*of)eration  of  the  telescoping  hydraulic  fork  in  the  iWustration,  on* 


compression  «nd  rebound. 


SPRING 
^  HOLDER 


ORIFICES 


METAL"  SLIDE 


lt4NER 
TUBE 


STOPPER 
RING 


NONRETURN  - 
VALVE 


OUTER 
TUBE 


Cbmpression 


bdmpression 


.SPRING 
HOLDER 

inneK  • 

TUBE 


-OUTER' 
TUBE 


-  Rebound' 


5 


b.  Rebound 

• 


Describe  the  t)peration  of  4he  Earle's  type  fork  system. 


List  the  purposes  of  the  steering  damper. 


Demonstrate  i/the  abilfty.  to 
a.     Change  the  hydraulic  f  uid 


id  in.  th^ fo 


forks. 


b.     Disassemble,  msR^,  ch^k,  and  reassemble  the  telescoping  hydraulic  fo>k. 

(NOTE:  If  these  activities  have  not  been  accomplished  prior  to  the  test,  ask 
'your  instructor  when  they  .shoulcTijcnQdmpleted.) 


1. 


3. 


FRONT  FORKS  AND  STEERING  STEM 
UNIT  III 


ANSWE 


a.  ,  6 


b. 

c. 


7 

1 


a.  Fork  spring 

b.  Boot 


c. 
/ 


Fork  slider  or  outer  tube 

d.  Axle  holder 

e.  Fork  tube  or.  inner  tube 

f.  Snap  ring  '  ^ 

g.  Oil  seats 

h.  Fork  tube  guide  , 

i.  Fork  tube  pistrfn^ 

a.-  Steering  damper  adjuster 
h.  ,  Handle  bar  clamp 

c.  ^Stem* sleeve  6nd  nut 

d.  Upper  fork  bracket 

e.  Steering  stem 

f.  Damper  friction  disc^. 
Damper  friction  plate 


Damper  adjusting  spring 


i.      Danlper  adjusting  sleeve  hub 


0  TEST 


Description  should  include:  * 

a.  .^^Cdrfipression 

1)  ^  Fork  tube  and  restricted  orifice  piston  move  downward  into  the  slider 

2)  Spring^is  compressed  wHktL  absorbs  most  of  the  shock 

Hydraulic  oil  helps  dampen. the  shock  *  ^      •  ' 

4)    ^Oil  passes  fronn  the  slider  chamber  below  the  tube/thrtough  the  orifice, 
and  into  the  area  between  the  fork  tube  and  the  slider 

b.  '*>JifilafOund  '  ,    ^  ^  ' 

'  /  1)     Spring  forces  the  fork  tubes  up  to  extend'^  the  fork  * 

'  2)  'p'^\' m  the  area  between  the  fork  tjlbe  and  the  slider  passes  through 
^he  orifices,^nd  into  the  slider  chamber  below  tube 

Description , should  include:  ^  ^ 

a/    Center  line  of  the  wheel  is  located  in  front  of  the  shocks  ^  ^  ^ 

Frame  forks  connect  to  a  pivot  at  the  rear  of  .the  swing  arm 

Swing  arm  moves  upward  ,and  compresses  shocks  as  the  wheel  rolls  over 
rough  surfaces  ,  t 

a.  Provides  some  resistance  to  tjie  turning  of  the  steering  head 

b.  Helps  control  rapid  deflection  of  the  frjont  wheel  over  road  irregularities 
Performance  skills' evaluated  to  the  satisfaction  ot  the  instructor 
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REAR  SWING  ARM  AND  SHOCKS^   '  ^ 

UWIT  IV  ■   *  V 

,UNIT  OBJECTIVE  ^  -  t>  ' 


After  ;:ompletion  of  this*  unit,  the  student  should  be  able  ^  list  the  niajor  components 
of  the  Vear  suspension  system  and^dentify  the  parts  of  the  rear  swing  arm  assembly  and 
the  shpck  al?sorber  assembly. , The  student  should  also  be  able  to 'describe  the  operation 
of  the  rear  suspension  .system  and  demonstrate  the  ability  to  check,  adjust,  and  service 
the  rear  suspension. system.  This  knowledge  will  be  evidenced  through  demonstration  and 
by  scoring  eighty-five  percent  ort  the  un'rt  test.      '  ^ 

*  '  '      SPECIFIC  OBJECTIVES  .  ^ 

After  completion  of  this  uflit,  the  student  should  be  able  to:  -  ^ 

'1.       List  the  four  major  components  of  the  rear  suspension  system. 
.  .        2.       Identify^  the  parts  of  the  rear  swing  arm  assembly. 
3.       Identify  the  parts  of  the  shock  absorber  assennbly. 

* 

4.,      Describe  the  operation  of  the  rear  swing  arm  suspension  system  on 
co'mf)ression  and  rebound.  ^ 

'     ^    ^    .  ^  -  -     .'^         .  • 

/  ,        5.       Discuss  re^  shock  absorber  spring  tension  adjustment. 

6.       Demonstrate  the  ability  to:  ^ 

a.  Check  and  adjust  rear  shock  absorbers. 

b.  Remove,  check,  service,  and  install  rear  swing  arm  assenrrij^y. 
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REAR  SWING 'M/I  SHOCKS^ 

SUGGESTED.  ACTIVITieS 

Instructor:    I  "  •  ' 

A.  Provide  student  with  objective  sheet. 

B.  Provide  student  vvith  inforphation  and-iob  shtets. 

C.  Make  tfan^parencies^ 

p.    Dis9uss  unit  and  specific  objectives. 

r 

E.  Di^uss  Jntormation  sheet. 

F.  ,  Demdifistrate  ^nd  discuss  the  procedures  outlined  in-  th^  job  sheets. 

G.  /  DemonstrAe  and  discuss  a  cutaway  of  an  old  shock  absorber 

H.  Give  test.  ' 


Studerit: 

Read  j^bjA:tive  sheet. 

B.  Study^n formation  sheet. 

C.  Complete,  job  sheets. 
0.  ,  Take.  test. 
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IN3TRUCTrONAL  MATERIALS 


Included  in  this  unit:'         f  -  . 

A.  Objective  sheet 

*  » 

B.  Information  sheet  ,  -  .  , 

C.  Transparency  masters 

1.  TM  1 -Major  Components  of  Rear  Suspension  System 

2.  ^  TM  2-Parts  of  Rear  Swfng  Arm  Assembly 

-  .  3.       TM  3-Parts  of  Shock  Absorber  Assembly  * 
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4,     '  TM  4-Oil  Flow  Within  Rear  Shock  Absorber 
'    5.       TM  5-Rear  Shock  Absorber  Spring  Tension  Adjustment 

D.  Job  sheets  'f  * 

1.  Job  Sheet  #1 -Check  and  Adjust  Rj^ar  Shock  Absorbers 

2.  Job  Sheet  #2"Remove,  Check,  Service,  and  Install  Rear  Swing 
Arm  Assembly       •  .  ,  ^ 

E.  Test^  '  ;  .  •  • 

« 

F.  Answers  to  test  '  ^ 
References: 

A.  Nicholson,  J.   B.  Modem  Motorcycle  Mechanic^  '  7th  ed.  Saskatoon, 
Saskatchewan,  Canada:  Nicholson  Brothers  Motorcycles, J«td.,  1974, 

B.  Honda  250-350  Service  Manual.  Honda  Motor  Co,,  Ltd.,  1972, 

C^  '  Chilton  s  New  Motorcycle  Troubleshooting  ^Guide,  Radnor,  Pennsylvania: 
Chilton  Book  Co.,  1973.  .       -  .         '  .  ' 

D.  Harley^ Davidson  Service  Manual,  Electra  Glide  1959-1969,  Milwaukee, 
Wisconsin:  .Harley- Davidson  Motor  Co.,  1971. ^ 

E.  BSA  350  Service  Manual.  Norton  Triunnph  Corp.,  1973. 
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-    REAT?. SWING  ARM  AND  SH06kS      -  ♦  ' 

UNIT  IV  • 

*"     _  INFORMATION  SHEET* 

I.  Major  components  of  rear  suspension  system  (Transparency  D 

*   '  — S 

^  A.    Swing  arm  '  .  \^      ^  •  $ 

B.  Hydraulic  shpck  absorber  •    .  ^  * 

C.  Spring  .  ... 

D.  Pivot- bolt  Of  shaft 

II.  Parts, of  rear  swing  arm  assembly  (Transparency  2)  •  \ 

A.  Swing  arm  ■       .  •  ' 

B.  Pivot  shaft  ,  •        '      *      -  ^ 

C.  Short  spacer 
'  D.  Bushings  'or  bearings 

'  ^  Seals 

F.  End  caps 

G.  Long  spacer  '  ^  ^  ' 

(NOTE:  There  are  two  types  of  swing  arm  assemblies,  bushing  and  needle 
,  bearing.)  ; 

III.  Parts  of  shock  absorber  assembly ^Pransparency  3)*^ 
A,    Top  co^ver 

*  B.     Rubber  bumper 

C.     Rubber  mounting  bushings  • 
/D.-^^hock  absorber 

E.  Spring  cover 

•     ■  ♦  - 

F.  Spring 

G.  Spacer  washer 

U  ^ 
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y.    Seal  wasKcsr  ,  ' 

0 


I.     Carfi  sleeve 


J.     Upper  adjusting  cam 
*  « 

K.    JLower  adjusting  cam 


L  •  Roll  pin  ' 

M.   -Cam  support  -  *       >  . 

^  (NOTE:  The  shock  absorber  assembly  in  TM-3  is  a  Harley-Davidson  Electra  Glide, 
and  it  contains  a  few'  more  parts  tTran  the  ^ypical  import:  The  major  parts  and  ' 
design  features  are -similar  on  all  shock  absorber  assemblies.) 

IV.    Operation  of. rear  swing  arm  suspension  system  (Transparency  rf) 

A.    Compression  *  ^ 

1.       Over  an  irregularity  in  road  surface,  wheet  moves  upward  causing 
rear  swing  arm-  to  move  upward 

'2.       Swing  arm  movement  is  restricted  by 

a.  Spring 


;3 


b.     pil  within  shock  absorber  '  '  ^ 

1)  Oil  forced  from' one'part  of  shock  to  another 

2)  Oil  ficjw  controlled  by /e^trictjjig  valves  or  ports 
3..      Swing  arm  and  stjocks  a^llow 


a.  Rear  viheeLto  move^uBward  in  reaction  to  road  irregula;ity 

b.  Frame  and  rider  to/receive  only  small  portion. of  this 
,  ^               movement  /  /   '  > 

Y     B.  Rebound 

1.    •  Spring  pushes  shock  and  swing-*  arm  baipk  down 

*2,       Swing  arm  carries  wheel  down,  to  regain  contact  with  road  surface 
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INRORI^ATION  SHEET 


/ 


3.       Swing  arm  movennent  again  restricted  by  oil  within  shock  absorber 
^    ^  a.     Oil  is  forced  fronn  one  part  of  shock  to  another  ' 

b.     Oil  flow  controlled  by  restricting  Valves  or  ports 
v..  Rear  shock  absorbf^  spring  tension  ad[ustnr^e/3t  (Transparency  5)     -  r 

/     ■  1  ^' 

A.  ^  Spring  tension  adjusted  \^»compensate  for  load, and  road  variations  / 

B.  Spring  tension  adjusted  by  rotating  cam  crevice"  \ 

light  loads  -      \  ^ 


1.'     '  Low  position  for  light 


2.  Middle  position  for  doubl?  riding 

3.  High  position  for  extra  haavy  loads 
(NOTE:  Always  use  samej^etting  on  both  shocks.)'*" 
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MAJOR  COMPONENTS  OF 
REAR  SUSPENSION  SYSTEM 
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hydraulic'^ 
shock  absorber 


ff 


pivot  bolt 
.6r  shaft 


SWING  ARM 


Illustration  by  Norton-Triumph  Corporation 
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PARTS  OF  REAR  SWING  ARM  ASSEMBLY 


Seal 
Short  Spacer 

Bushing 

'Swing  Arm 


BUSHING  TYPE 


Pivot  Shaft 

^nd  Cap 
Short  Spacer 
Bushing 
Long  Spacer 


Chain  Adjuster 

\ 


Adjuster  Bolt 


SwJng.Arm  ' 
Bearing 
Short  Spacer 
End  Cop 


Long  Spacer/ 


Pivot  Shaft  '  " 

NEEDLE  BEARING  TYPE 
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TM  -  2 


M  •  91 -E 


TOP  COVER 


RUBBER  MOUNTING  BUSHING 


RUBBER 
BUMPER 


.  SHOCK 
ABSORBER 


RUBBER  MOUNTING  BUSHING 


SPRING 
COVER 


SPRING 


SPACER  WASHER 
SEAL  WASHER 

CAM  SLEEVE 

UPPER 
ADJUSTING  CAM 

LOWER 
ADjUSTFNG  CAM 

ROLL  PIN 
CAM  SU^IPORT 


'^Parts  of 
Sbocrk  AbsorbeF 
A^sembjy 


HARl,EY-DAVU?SON  MOTOR  COMPAN\i|  ' 
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TM  -  3 

1 


\  ^ 
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OIL  FLOW  WITHIN  REAR  SHOCK  ABSORBER 


iOUTER 
^  SPRING 

.RETURN 
SPRING 

NOfeJRETURN 
VALVE  ; 


^^OUTEH 


BASE  VALVE  A 

EfAS^  V-AtVE  B 
OUTER  SHELL 


SPRING 

INNER  /  ^ 
SPRING 

PISTON^  * 

^PISTON  VALVE 
CYLINDER 

VALVE' SPRING 


5ASE  \(ALV( 
BAS^  VALVE  B 

OUTtR  SHELt 


•  s  ^  ^  . 
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•  R€AR  SHOCK  ABSORBER 
SPRING  TENSION  ADJUSTMENT' 


^       ■  ■  •    ■  .  . 

iOW  POSITION      MIDDLE  POSITION     3HIGH  POSITION 


\ 


LIGHT 
LG^DS 


DOUBLE 
TRIDING 


EXTRA  HEAVY 
LOADS 


ILLUSTRATION  COURTESY  OF 
NORTON  TRIUMPH  COffPORATION 
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REAR  SWING  ARM  AND  SHOCKS 
UNIT  IV    •  • 


JOB  SHEET ..#1-  CHE^  AND  ADJUST  f^EAR  SHOCK.  ABSORBERS 

I.  Tools  and  materials  ,  ^ 

A.  .  Hand  tool  assortment  *        '  ,  .        *  . 

B.  Metric  wrenches     '  '  .        •  .    .  ' 

C.  Shock  absorber  compressor  or  hydraulic  press 

D.  Vernier  caliper  or  suitable  measuring  instrument 

E.  Appropriate  service  manual 

F.  '  Satftty-  glasses  ^  .  ^ 

II.  Procedure  ^  ^  ,  *  '  \  ^         *  ^  . 

•    -  ^  ^   ^  *  ^  .  '  , 

A.     E^e^ve  sh^ck  absorber  fj[om  thB  mptorcycle  by  removing  the  upper  and* 
lower  retaining'bolts  I'Figure^l)  • 

.^^^^  UPPfR  RETAINING  BOLTS 


Figure  I 


z 


LOW^R  RETAINING  BOLT 


•33,1  • 
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JOB  SHEET  #1 


B.    Compress  the^  shock  absorber  spring  until  the  springs  retainers  can  be 
removed  (Figure  2)  ^  "  y 

(NOTE:  Use  the  spring  compressing  device  suggested  in  the^^proprfate 
service  manual.)  -  ,  ,  ' 


Figure  2 


c. 

J* 

.  '  D. 


Release  spring  tension  and  rempve  the  spring  and  other  parts  from  the  shock 
Inspect  the  hydraulic  shock  absorber  for:  *  '  •  ^ 

1        Oil  leakage 

2.       Damage  .      •  • 

*Check--tbe  resistance  to  compres^sion  and  extension  of  the  shocl^  . 
(NOTE:  Shock  should  compress  considerably  easier  than  it  extends.) 
Measure  the  cushion  spring  for.  (Figure  3) 


-  1. 
2. 


Free  length 
Squareness 


Figure  \ 
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G.  Reassemble  thh  shoQk  absorber  using  the  compressor  or  hydraplic  press  and 
V   , lock-  in  place  with  spring  retainers 

H.  "Reihst^the  shock  absorber        ^  •  .  , 

-I.  '  Adjust  the  shock  Absorber  to  service  manual  specifications 


ERLQ 
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/     REAR  SWING. ARM  AND  SHpCKS 

UNIT  IV 


JOB'  SHEET  #2 -REMOVE,  CHECK,  SERVICE,  AND  INSTALL 

*  REAR  SWING  ARM  ASSEMBLY  '  ^  . 


Tools  and  materials 

A.  ,  Hand  tool  assortmfent 

/  • 

9  t  •  - 

B.  Metric  end  wrehch  set  ,  ' 

C.  IN^I|||F  socket  set'  *  .      ^     ,  . 
Drift  punch    *                                 *           *  ^ 

E.  V-blocks  ^  ^  ' 

F.  Dial  'indicator 

G.  Surface  pjate  or  suitable  flat,  true  surface 

H.  Multipurpose  grease 

I.  Appropriate  service  manual 

J.  Motorcycle  stand  or  wood  biqpks,, 

K.  Safety  glasses  ,  ^, 

Procedure 

A.  Block  up  the  rnotorcycle  so  rear  wheel  is  raised  off  the  floor 

B.  Unfasten  the  shock  absorber  lower  mounts  from  the  swing  arm 

C.  Disconnect  the  drive  -chain 

D.  Disconnect  the  rear  brake  rod 

«  *  '  . 

E.  (Jemove  rear  wheel  axle  and  wheel  '  ,  ' 

F.  Remove  pivot  shaft  nut  and  withdraw  the  pivot  $1^0^ 

(NOTE:  Often  a  hammpr  and  drift  punch  are  needed  to  drive  the  pivot 
.shaft  out.) 

G.  4  Separate  rear  swing  arm  from  the  frame         .  ' 

H.  Drive  oOpress  out  all  |)ushings,  bearings,  teals,  and  spacers  from  the  swing 
arrn 
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JOB  SHEET  #2 

Inspect  *the  following  for  wear:        *  '  ,  *  • 

1.  ^  Bearings  and  bushings  ^ 

2.  f^ivot  shaft    .  .  * 

3.  •     Swing  arm  '  % 

Mount  swing  arm  in  V-blodks  and  position  on  surface  plate  (Figure  1) 


DIAL  INDICATOR  . 


TAKE  READINGS  AT 
THESE  TWO  POINTS 


SURFACE  PLATE  OR" 
FLAT,  TRUE  SURFACE 


SWING  ARM  " 


V-BLOCKS 


Figuce  1 


Check  the  rear  swipg  arnn  for  alignment  by  mowitin^dial  indicatbr  on 
surface  plate  anrMake  a  j-eading  at  both  sides  of  the  V^ng.  arm  (Figure  ^ 

f  '    ■  !  ■• 

(NOTE:  A  difference  in  reading  will  indicate  a  bent  or  sprung ^v^^in^rm. 
Consult  the  appropriate  service  niaoual  for  manufacturer's  recommendations 
as  to  straightening  or  replacing  damaged  swing  arm.) 


I--.... 
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JOB  SHEET  #2 


\        L    ReassemWe  the  bushings  or  bearinfls,  spacers,  and  seals  in  the  swing  arm 

I    >  'I 

«  (NOTE:  Be  sure  to  lubricate  the  bushings  or  bearings  with  multipurpose 

^       grease.)  "  ^ 


M.    Replacp'thg  swing  arm  on  the  frame,  installing  the  pivot  shaft  and  securing 
with  nut  and  washer  * 

^N.    Replace  wheel  on  swing  arm         -     ^         ^  - 

0.    Install  shock  absorbers 

P.     Install  chain  . 

Q,    Connect  brake  rod  * 

R.    Adjust  drive  chain  for  proper  tension  arltl  alignment  before  tightening  rear 
aide 


/ 
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Describe  the  operation  of  the  rear  swing  arm  suspension  system  on  conK|Dression 
and  rebtound^  ' 


a,  Comprpssi 


ssi5S^ 


b.  Rebound 


Discuss  rear  shcKk  absorber  spring  tensipn  adjustment. 


Demonstrate 'the  ability  tot' 

a.  Check  and  adjust  rear  shock  absocbers.,^^' — ' 

♦       .  .  r 

b.  Remove,  check,  service,  and  install  rear  swing  arm  assembly.^ 

(NOTE:' If  these  activities  have  not  been  accomplished  prior  to  the  test,  ask 
your  instructor  when  they  should  be  completed.) 
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REAR  SWING  ARM  AND  SHOCKS 
UfWf  IV 


ANSWERS  TO  TEST 


1.  a.  Swing  arm  * 

b.  Hydraulic  shock  absorber 

■3  , 

c.  Spring^ 

d.  Pivot  bolt  or  shaft         *  ^ 

2.  a.'  Swing  arm 

b.  Bearing  ' 

c.  Short  spacer 

d.  Seals  .  * 
Ijj^  End  cap 

f.  Long  spacer 

g.  Pivot  shaft       ■  - 

3.  a.  Top  cover 

b.  Rubber  bumper  -  „ 

.  ^  c.  Shock  absorber 

d.  Spring  cover  [  ^  * 

e.  Spring  ^  / 
*f.  Spice r  washer 

g.  Seal  washer 

h.  ^m  sleeve 

i.  Upper  adjusting  cam 
j.  Lower  adjusting  cam 

•  k.  Cam  support 


Description  should  include: 

►  ....  , 

a.     Compression  '      ^    ' ' 


1)  Over  an  irregularity  in  ro^  surfade,  wheel  moves  upward  causing 
rear  swing  arm  to  move  upward*  ,    '  ^ 

■         •  "         *  ■ 

2)  V   Swing  arm  movement  is  restricted  by 

a)  Spring  *  "  ^  '  -  •  . 

b)  Oil  within  shock  absorber  ^ 
•  t 

V         '        (1)     Oil  forced  frbm  one  part  of  shoqk  to^nother 
(2)     Oil.  flow  controlled  by  restricting  valves  or  ports 
'  3)       Swing  afm  and  shocks  allow 

a)  Rear  yvheel  to  move  upward  in  reaction  to  road  irregularity 

b)  Frame  and  rider' to  receive  only  small  portion  ,  of  this 
movement  #  *  ^^^^\y 

b.  ,  RebcMjnd  ^  '  ^ 

^       j\       Spring  pushes  shock ^nd  swing  arm  back  down  .      •  , 

2)  Swing  arm  carries  wheel  down  to  regain  contact  yyith  road  surface 

3)  '     Swing  arm  movement  again  restricted  by  oil  withM  shock  absorber 

^^aT^Xpil  is  forced  from  one  part  of  Shock. t<»  another        \  ^ 
\  b)    Oil  flow  controlled  by  restricting  valves  or  portj 

Discussion  should  include:  '  v 

a.  Spring  tension  adjusted  to  compensate  for  load^nd  road  variations. 

b.  "spring  tension  adjusted  by  rotating  cam  device  .  ^ 

1)  Low  position  for  light  loads  ' 

2)  Middle  position  for- double  riding  • 

3)  High  position  for  extra  hecjvy  loads  ' 
Performance  s(cills  evaluated  to  the  satisfaction  of  the  instructor 


KICKSTARTERS 
UNIT  I     ■  . 

4 

UNIT  OBJECTIVE 


*    After  comfJletion  of  this  unit^the  student  shoUjd  W  able  to  ic 


'\e  parts  ^rid  describe 


^   the  operatidh  of  the  different  types, of  kickstarters.  The  student  shpufd  also  be  jble  to 

*  ^      service   the  pawl '  ratchet   kickstartW.  This   knowledge  wiJI  be  evidenced  ^hrough 

•  */  *  defnoiistration  and  J3y  scoring  ■eighty-fi^r-pei;pent  on  the  unit  test. 


SPECIFIC  OBJECTIVES 


^fter  cojmptetion-Qf  tj^is  .unit,  the  student  should^|p^able*  to: 
•Define  terms  associated  ^wrth  ,  kickstarters. 


1. 

2.  ,. 
3. 
4- 
5.  . 

7. 
'8. 

9.. 
10: 
11. 


Sfelect  the  comrftpiT  types  of  kickstarters.  ^; 

•  ld|nti*y  the  partfW;the  p^wl  rgtchet  kick'starier. 

•  describe  the  operation  *pf  the  paw<*  ratchet -kick^arter.  * 
^  Tdentify  the  "parts  of  thef/fuH  ratctiet  kickfttarter. 

•  Describe  the  l^fe|tion  of  the  full  ratchet  kickstanter. 

(denti^  the  pUPof  the  lateral  engagement  Rfckstarter.  * 
^  Dfest:/ii)e  the  operation  «f  the  lateral  engagement*  kickstarter. 

Identify  th^  parts  of  the  quadrant  gear  kickstarter.    . . 

Describe  the  operation  of  the  quadrant  gear  kickstarter.  '  » 

>i^Dfimohstrdt'?  the  ^ability  ^6  remove,  Inspect,  service,  and'repla'ce  a  pawj 
.  ratchet  kickstarter.  •  _    ^  „   ,  .  <;    ^  ^ 


y  KICKSTARTERS  , 

-.i       UNIT'I   •    ,  . 


SUG.GEST€D  ACTIVITIES 


I.  -  instructor:    ^  '      •,  ',  ,  " 


A.  -  Provide  student  .with  objective  sheet^        /»    •  . 

•     •  "'r  " 

*    B.  *  Provide  stuqjent  with  information  and  job  sheets.  .     *       '  ' 

C/    Make  transpar^cies.  ^      *  ^  '      /         \^  •  . 

^D.  '  Difcuss /unit  aqd  specific  Dbjectives.  ^     •     '  '  '   .  ^ 

E.     Discuss  infopmation  sheet. 

f7    DennorTStrate  and*  discuss  tjie  procedure  outlined  in  VPN^  fob  sheet. 

.  (j.    Give.'te^^        J*  "  ;^ ,  ^  - 

-IK  •  Studer/t:    *        — «   '     /     ^^1'.^         .I  ^- 

«  .  ♦  "  »• 

A.    Read  objeqtive^  sheet.       '  *  -  ^ 


B.  ^  Study  information' sheet. 


y  .         \  C.    Complete  job  sheet.      >  '  ^  \  1  '  ' 

D. '  Complete  activities  assigned  by  Jpstfuctor."^ 
^  •*    E.    Take  test.  '     t  /     .  ' 

.  ^  .      •  .  )■ 

«•  »  ■       INSTRUCTIONAL  Materials 


■It 


I."*  Included  in- this  unitf  *\  V 

A.  Objective  sheet  .  ./  '% 

B.  Information  sheet  ^ 


^  ■   *    C.    Transparency  masters 

*  '  ,        1.       TM  1 -Common "Types  of  Kickstarters 


'2.       TM  2-Pawl  Ratchet  KickstartBr  f^arts 

3^       TM  3-'Pawl'  Ratdhet  Kickstarter  Operation 


r 


•4.      TM  4'-Full  Ratchet  K'ickstarter  Parts 

5.  TM  Ratchet  Kickstarter  Operation 

'     '    ^  ,       :     '  .     ^    *  ' 

6.  ^  JM  &^ Lateral  Engagement  ICicksfarter  Parts  ' 

•  7.  \     TM*7-*Lateral  Engagement  .Kickstarter  Operation  ' 
•  * 

•  '    "  9'  ;  ,  TM  8"Quadrant  Gear  Kickstarter  Psfts 

-    "  9.       TM"  9--Quadrant  Ge^r  Kickstarter  Opfefation 

p.    Job  Sheet  #1" Remove,  Inspect,  Service^  and  Replace  a  Pawl  Rat^jhet 
KiQkstartftr  /  ^ 


E,  Test  • 

F.  ^nswera-to  test 
II. '  Rl^ferences: 


If 


-jfV.   Motorcycle  ^^tems  Training  Manuel-Motorcycle  Povi/er  Tra/a  Kawasaki 
Motors  torpor  J973.  ^ 

B.'  t:hil ton's  Repair  and  Tune-Up  Guide  for  Harley-Davidson  Singles,  Radnor, 
,      Pennsylvania:  Chilton  Book  Co.,  1973.)         '    .  ^  .  • 


,C.    Kawasaki  900  sen/Ke  Manual.  Kawasaki  Motors  Corp* 


D.  Chilton's  Rfp^^^^nd  Tune-Up  Gulde^or  Triumph  Motorcycles:  Radnor, 
'  Pennsylvania^'^^^ton  Book^^Co.,  t9/5. 

E.  Honda  450*^^Sk^'^Manual,  Honda  Motor ^Co.,  Ltd.,  1971. 

F.  Suzuki  125  andjT  I^S  Service  Manual.  Suzuki  Motor  Co.,  Ltd.,"  1969. 


•J 
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KICKSTARTERS 
UNiti  • 


INFORMATION  SHEET 


M  -  5-F 


I.*  Terms  and  'definitions     ^  •  * 

A.  'P^awK'*-Pi voted  tongue  that  is  adapted  to  fjall  into  notches  on  'another  part 
—         to  permit  ,motion''in  only, one  direction  ' 

B.  '^Segment  on  quadrant  gear -Harf  circular  gear  used  on. the  kickstarters  of 
.    nnanY  British  moiorcycUs  -  v  ^ 

C.  Pat(i(jet-IVIechani^  ^having  inclined  t^th  so  that  effective  mention  cag'  be 
imiJarted  to  another  mechahisnn  in  one 'direction  dniy 

.    \*  •     -  .  .  ^  ' 

*  I*  '  • 

II.*  Common^  types  of  kickstarters  (Transparency  1)       ,  .       •  • 

^A.  Pawl  ratchet  *  \      '  *  '  ^ 

B.  Full  ratchet  .  ^ 

C.  Later^^  engagement  ^  '  '  - 

D.  dciadrantc'gear       -  • 

111.^   Parts  of  pawl  ratchet  ki€^<starter  (Transparency  2)  '         .  ' 

A.  "Kickstarter* lever  a^e^b\y 

B.  i  K'(i:kstarter  shaft  oil  seal       •  , 

C-     Return  spring  guide         -  ^  .  • 

D.    Ret4jrn  spring 
\    E/  Xickstarter  stopper  plate 
.F*  ^nap  ring 

G.  Retij^n  spring  holder 

H.  Kickstarter  shaft  thrust  washer 
•1.     Kickstarter  shaft 

J,     Thrust  washer  ^  *      ^  .  ^ 

KT    Kickstarter  pinion  gear 

(NOTE:-  This  is  called  t^jgfjrive  gear-  by  ^ome  manufacturers. 
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INFORMATION  SHEET 


'Kickstarter  pawl 


l\4r    Pawl*  pin  ^ 
N.    Pawl  spring* . 

Operation  of  pawl  ratchef  kickstarter.  -(Transparency  3)  ^ 


A.  Pawt  [s  pushed  up*  by  *the  pawl  spring  tp  engage  the  teeth  on  the  Inside- 
*^   of  krckstarter  j^inion  gear  when  lever  is  depressed    ,  ' 

B.  Kickstartef  pinion  gear  turns  crankshaft  to  start  engine 

C.  Ratchet  nnechanisnn  provided  for  engagement  of  kickstarter  lever  to  engine 
crarlkshaft  wheo  starting  and  disengagement  of  lever  apd  crankshaf^when 

engine  is  running     •     •  '  , 

..  *  ^  — 

D/'Tjawi'is  moved  against  tf^e  kick'starTSr  stopp^  liLate'  and  held  out  of 
engagement  to  allovy  ^he  kickstarter  pinion  gear  to  rotate  freely  when  the 
kitkstartk' lever  is  returned  by  the  return  spring  «^  i 

^Parts  of  full  ratchet  kickstarter  (Transparency  4) 

A.^-  KickpQ#al  '  ' 

B'    Spring  guide    *  ^  ^ 

C.     Return  soring       ^  ^  » 
D     Kickstarter  shaft  ^ 

^.    ""Kickstarter  pinion  "gear  •       .      '  '  ■       •  ^ 

*F.     Ratchet         .  .  - 

^  '  '      ■  * 
.  G.    Ratchet  tab  " 

H;     Ratchet  spring 


Spring  cap  o  ,  *    ;  '  * 

Operation  of  full  ratchet  kici(5t^9f^^'(*Transp^ency  5)'  .    •    *  , 

A.    Spring  pushes  ratchet  int(i  engagement  with- jeeth^an kickstarter  pinion  gear 
vvJien  kickstarter  shaft  isl  turned  by  downyvaKi  mbtion  of  kickpedal 


B.     Kickstarter  pinion  gear  *tjjrns  crankshaft  to*  starX^ engine  , 


M  -  7-F 


'/^    .         '  '      *     *  JNFORMATIOIM  SHEEl^/ -  -  * 

,  ^    '  ^  C.     Ratchet  tab  is  caught  by  the  curved  Ratchet  guide  and  separates  kickpedal 

»  \y^-^s^     '  ^^ickjtarter. pillion  gear  when  spring  returns  kickpedal 

(I^OTE:  The  operation  of  the  fuM  ratchet  kickstarter  is  very  sinrtilar  to  the 
#  operation  of  the  pawl  ratchet  kickstarter.) 


■i 


VII.    Parts  of  lateral  engagement  kickstarter  (Transparency  6) 

A.  ^  Kickpedal 

B.  Washer  .  •  .  • 

C.  Snap  ring  ,  ^  ,         * , 

D.  Kiekstartet  spring  .  .  .     *  * 

E.  Kickstarter  shaft  .  -  '  ^ 
Kickstarter  pinion  gear                  '    ^           .   .      '  .  ^ 

^         'G.     Friction  spring  '  *  -  *  ^ 

YiikJ^perati'on  of  la'teral^  engagement  kickstajter- (transparency  7)^ 

.  .  .     -       »  ' 

A.  Kickstarter  shaft  rotation  causes  kickstarter  pinion  gear  to  move  sicleways 
along  spiral^splines  and  engages  th^  idler  due  to  resist^nge^to  rotation  caused 
"by  the  frictix>n  spring         ,  ^  «.   '  -  '  *  *     -  , 

B.  idler  gear- turns 'crankshaft  to  hart  engirye  \l        ^  ^  ' 

C.  Kickstarter  pinion  gear  is  driven  ,back  alortg  splines  to^  the  'disengaged 
position  as  engipe^peed  bedbmes  gre^ier  than  kjckstarte^r  shaft  speed  , 

D.  -  Kickstarter  pinion  gear  is  hetcji-in  the  /^t  t;est'^  position  by/thp'  resisjance 

of  th,e  friction  spring  -"i  .  '  « 


7 


IX.    Parts  of  quadrant  gear 'kickstarter  (Tranlpa!li;encY^) 

A.  '  kickpedal  '  \  * 

B.  Return  spring  .       '  , 

Ct-    Quadrant  gea/  and  shaft^,"  - 

D.  Ratchet  "  .     -  '  * 

E.  Kickstarter  pinion  gear 


# 


WC  .  •  .   


INFORMATION  SHEET  ' 

Operation  of  quadrant  gear  kipkstarter  (Transparency  9)  % 

A.  Quadrant  gear  rotates  and  engages,  kickstarter  pinion  gear  when  kickpedal 
i$  depressed 

B.  '  Kickstarter  pinion  gear  is  connected  tp  engine  through  spring  loaded  ratchet 

clutch  on  transmission^ shaft 

C.  Quadrant  geaf*  is  rotated  out  of  engagement  vvhen  kickpedal  is  released 

D.  / Ratchet  *^clutch  and  kickstarter  pinion  gear  rotate  freely  on  transmission 
maihshaft  when  quadrant  gear  is  out*  of  mesh     '  \      ♦  ^ 
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COMMON  TYPEs15f  KJCkSTARTERS 


Pawl 


1 


Ratchet 


PAWL  RATCHET 


Holder 


FULL  RATCHET 


LATERAL  ENGAGEMENT 


QUADRANT  GEAR 


ILLUSTRATION  BY, 
NORTON-TRIUMPH  CORPORATION  \_ 
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# PAWL  RATCHET  KICKSTARTER  PARTS 
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^         PAWL  RATCHET  KICKS'T)\RT;ER  OPERATION . 


/ 


^  PRIMARY  PINION 

PRIMARY  GEAR  . 
KICKSTARTER  GEAR 
KICK  IDLE  GEAR 


KICKSTARTER 
PINION  GEAR 


KICKSTARTER  LEVER 


KICKSTARTER  SHAFT 


Kickstarter  lever 
released 


KICKSTARTER  STOPPER  PLATE 
KICKSTARTER.PAWL 


PAWL  SPRING  AND  PIN 


KICK  SHAFT 


KICKSTARTER  PINION  GEAR 


Kickstdrter  fever 
depressed 
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FULL  RATCHET  KICKSTARTER  PARTS 


r  SPRING  CAP 
*  RATCHET 


WASUERS  . 

SNAPftiNGS 


RATCHET 
SPRING 

RATCHET 


r  RETURN  SPRING 


KICKSTARTER 
PINION  GEAR 


KICKSl 
SHAFT 

SPRING  GUIDE 


KICKPEDAL 
OIL  SEAL 


ERIC 
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FULL  RATCHET  KICKSTARTER  OPERATION 

% 

RATCHF  GUIDE 


fiATCHET  TAB 


RATCHET 
SPRING 


RATCHET 


KICKSTARTER 
PINION  GEAR 


KICK  SHAFT 
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^|^TERAL  ENGAGEMENT  KICKSTARTER  PARTS 
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LATERAL  ENGAGEMENT  KICKSTARTER  OPERATION 


^  KICKSTARTER 
IDLER  GEAR  ^ 


SPRING  GUIDE 


OIL  SEAL 


FRICTION  Spring 
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QUADRANT  GEAItKIClftTARtERjrARTS 


QUADRANTCe^R 
•  ANDSH>% 


RETURN  SPRING 
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GEARKICKSf ARTER  OPERATtON 


RETURN  SPRING 

QUADRANT  GEAR 


K1CKSTARTER  PINION 
GEAR  SPRING 


KICKfEDAL  -1 


RATCHET  CLUTC.H 

(.NOTE:  THIS  IS  SPUMED 
'  TCTHETRANSMISSION 


ICKStARTEir 
PINION  GEAR 


AAAINSHAFT.) 
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KICKSTARTERS 
UNIT  I 


-Job' SHEET  ^#V-REMOVE,  IIHSPECf,  SERVICE,  AND  REPLACE 
— •  /^^PAWL 'RATCHfeT^KICKSTARTER 

*  '  •  \ 

Td|)ls  and  materfels      /  ^,        .  ■  ^ 

A.  Motorcycle  engine  equipped  with  a  pawl  ratchet  kickstarter 

'B.  Hanb  tool  assortment/ 

C.  Metric  wrenchles  ^ 

.D.  Washpan  and'  cleaning  solvent 

E.  Appropriate  service  manual 


Safety  glasses 


Procedure 


L 


A:-  "Separate  the'  transmission  and  crankcase  ^afves  . 

(NOTE:  The'  service  mamjal  should  be  consulted  for  th^  information 
required  to  separate  the  halves.)  -        '  ■    '  '  , 


78.  '^Rempve?the  kidkstarjer    "  ^ 

^  .  '  ^  ■  ' 

C     Remove  snap   rings  and  disassemble  kickstarter '  assembly,  keeping 'all 
component  parts  in  order  ^  .  \    . '  ' 


.D.    Inspect  the  internal  teet^  of  the  kidtf tarter 'pinion  gear  for  wear  (Figgre 


0  . 


FIGURE  1 


INTERNAL  TEETH 


'job  SHE^T  #1 


*  > 


Insp^ect  the ,  kicKstarter  pawl  tor  vyear,  "especially  at  the  tip  that  engages 
the  l!li*k^tart.er  pinion  gear  te^th  (Figure  ,2), 


PAWL  TIP 


Check  the  pawl  spring  and  pin ^by -pushing  it  in  to  see  if  it  operates^prbperly 
.(Figure  3^^       '  '        -  V 

(NOTf:--)t  should  work  smoothly  and  have '^dequatfe "Spring  tension.) ^ 


PAWt^P 
ANfD  SPRING 

FIGURE  3 


Wash  al}  parts  and  reassemble'  the  kickstar-ter  assembly 

Replaced  th6  kickstarter  assembly  and  reassemble  the  case  halves  of  the^ 
engige,  "  ^  ^  i 
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KICKSTARTERS  • 
'UNIT  I 


M  •  29-F 


TESX^ 

1.      ^  Define  the  terms  associated  with  kickstarters. 
•  a.     Pawl-    . '  '  - 


^  b.     Segment  or  quadrant  gear- 


Ratchet-: 


2. 


Select"* tbe,  common  types  of  lackstarters  by  plpcinj^an  *'^X"  in  the  appropriate 
bJank.      '        '  ^  - 


u  '       LateraJ  en^iagement 
b. 'Constant  mesh 


;     c.  Half  r§tchef 

 y.  Pawl  ratphet 

 .  e.  Radigl  engagement 


/  f.   Quadrant  gear 


Spring  release 
h.  Full  ratchet 


32F 


7.       Identify  the  parts  of  the  lateral  engagement*  kickstarter. 


•  1 


5.^       Describe  the  op|p|tiQn      the  lateral  '^igagement  kickstarter. 


'  4 
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'9.       Identify  The  par^ts  of  the  quadrant  gear  ^lekstarter. 
•  •   •  ^  * 

-C. 


10        Describe  the  operation  of  the  c^uadrant  gear  kickstarter. 


1 1       .  Demonstj^te  the  abtUty  to  remove/ inspect,  servjce,  and  replace  a  pawl  ratchet 

kickstarter 


t'NOTE  If  this  activity  has  not  been  acc^plished  prior  to  the  test,  ask  your 
instructor  when  it  should  be  connpleted.)  *    '  '  ^. 
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^  ^  •  KICKSTARTERS 

/  '    UNIT  I 


ANSWERS  TO  TEST 

-    •  ♦  *  ' 

1.  a.     Pdwl-Pivoted  tongue  that  is  adapted  to  fall  into  Tiotches  on  another  part 

to  permit  motion  in  only  one  direction 

,  '  ,    b.     Segment  or  Quadrant  gear-Half  circutar  gear,  used  ot]  the  kiokstarters  (If 

many  British  motorcycles  \ 

%  — .   < 

^     RatchetrMe(3*llnism  having  inclined  teeth  so  that  effective  motion  can  be 
imparted  to  another  mechanism  in  one  direction  only 

2.  *  •  a,  d,  f,  h '  ^  ,   •  • 
3..      a.     I^ickstarter  lever  assembly 

b.  Return  spring  gufde 

;        c.  Return,  sprmg  *  <  ; 

d.  Kickstarter  stopper  plate 

e\  Return  spring  holder        -         ^  , 

f.  Kickstarter  shaft 

g.  Kickstarter  pinion  gear 

h.  Kickstarter  pawl 

i.  '  Pawl  pin  -»  -  • 

»        '        •  »  *  < 

j.      Pawl  spring 

4.       Description  shoufd  include:  '  *  a  y 


f 
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a.  Pawl  is  pushed  up  by  the  pawl  spring  to  engage  the  teeth  on  the  inside 
of  the  kickstarter  pinion  gear  when  lever  is  depressed 

b. "     Kickstarter  pinion  gear  turns  crankshaft  to  start  engine 

c.  Ratchet  mechanism  provides  tor  engagement  of  kickstarter  lever  to  engine 
crankshaft  whenystarting  and  disengagement  of  lever  and  crankshaft  when 
engine  is  running  .  *  - 

d.  Pawl";  is  moved  against  the  kickstarter  stopper  plate  and 
engagement  to  allow  the  kickstarter  pinion  gear  to  rotate  fre 
4;ickstarter  iever  is  returned;  b.y  the  return*  spring 


J  l^d  out  of 
ra|^  when  the 


a.  Kickpedal 

b.  Spring  guide 

c.  Return  spring 

d.  Kickstarter  shaft ' 

e.  Kickstarter  pmion  gear 

f.  FJatchet  , 

g.  .  Ratchet  tab 

h.  Ratchet  sprir 
I,  Spring^cap 


ing  ^ 


Description  should  include: 

a.     Spring  pushes  ratchet  into  engagement  with  teeth  on  kickstarter  piniof1i$>e&r 
^when  kickstarter  shaft  is  turned  by  downward  motion  of  kickpedal'. 


b. 
c 

a." 
b 
c 
d. 


Kickstarter  pinion  gear  turrfs  crankshaft  to  start  engine  , 

.    .  i 

Ratchet  tab  is  caught  by  the  curved  ratchet  guide  and  separgt^ki^pjBtfal 
and  kickstarter  pinTon  gear  when  spring  returns  kickpe^/^-^;^^^^^^'> 

Kickpedal 

Kickstarter  spring  '  / 

Kickstarter  shaft  |^ 
Kickstarter.  pmion  ^ear 
•e  _    Friction  spring 
Description  should  include: 

a.  Kickstarter  shaft  rotation  causes  kickstarter  pinlion/ gear  to  move  sideways 
afong  spiral  splines  and  engages  the  idler  due  to  res^tan.Ge  to  rotation  caused 

^       by  the  frictipn  spring 

b.  Idler  gear  turns  crankshaft  to^  start  engine  , 
#  * 

c.  Kickstarte>  pinion  gear  is  driven  back  along  splines  to  the  <)i$engaged 
position  as  engine  speed  becomes  greater  than  kickstarter  shaft  speed 

♦  • 

d.  Kickstarter  pinion  gear  is  held  in  the  "at  rest'*  position  by  the\  resistance 
of  the  friction  spring  *  ' 

.  ^        •  '  i 
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9.       a.  Kickpedal 

b.     Return  spring 
.        Quadrant  gear  and  shaft 

d.  Ratchet 

e.  Kickstarter  pinion  gear 
10.       Description  should  include: 


a.  Quadrant  gear  rotates  and  engages  kiAstarter  pir\ion  gear  when  kickpedal 
is  depressed  ' 

b.  Kickstarter  pinion 'gear  is  connected  to  engine  through  spring  loaded  ratchet  . 
clutch  on  transmission  shaft 

c.  Quadrant  gear  is  rotated  out  of  engagement  when  kidkpedal  is  released 

d.  Ratchet  clutch  and  kickstarter  pinion  "gear  rolate  freely  on  transmission 

mainshaft  when  quadrant  gear  is  out  of  mesh    "        '  -  ' 

*  ■ 

Vl.       Performance  skill  evaluated  to  the  satisfaction  of  the  instructor 


/ 
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AC  PERMANENT  mAgNET  SINGLE  PHASE  CHARGING  SYSTEM 


\ 


UNIT  \ 

V 

UNIT  OBJECTIVE 


After  completion  of  thiSTfnit,  the.  stutfe^t  shotild  be  able  tojfnatch  terms  and  definitions 
associated  with  the  AC  permanent  magnet  single  phase ,  charging  system  and  select  the 
components  of  this  system.  The  student  should  also  be  able  to  distinguish  between  the 
two  types  of  charging  systems  and  describe  the 'operations  of  each.  type.  The  stujdent 
should  also  demonstrate  the  ability  to  f^erforrngjests  and  service  on  various  systems  using 
the  proper,  equipment* and  wiring  diagrams.  This  knowledge  will  be  evidenced  through 
demonstration' and  by  scoring  eightV-five  pTercent  on  the  urtit  test. 

•    ^  •  *- 

v'*.  '  *  SPECIFIC  OBJECTIVES 


After  completion-  of*  this  unit,  the  student  should  be  able  to:  '    •  ^ 

1.       M3tch  terms. associated  with  AC  pernfianent  magnet  charging  systems  to 
,  the  correct  definitions. 

Select  the^component$  of  thfe  AC  permanent  magnet  single  phase  charging 
systeiji.  ^  '  . 

3.       Identify  the^ypes  of  single  pha'se  coiTconnfttions. 

^    4.  *    Distinguish  between  the  t\^o' types  of*charging  systems. 

'  ^' Si  ^     Describe  the  operation  of  the  half-wave  char^ipg' system. 

6.     '  Describe  the  6peration  of  the -full-wave  changing  syst^rt).  . 


Demonstrate  tb«  ability  to;^ 

a.  Test  DC  charging  rate.^'  •  ' 

♦ 

b.  -    Tesf  alternator  charging  and  lighting  coils  output. 

TeSt  stator  assembly,  recti fieri^^^lld  regulators. 


AC  PERMANENT  MAGNET  SINGLE  "PHASE  CHARGING  SYSlPM 

UNIT  I  '      •        •  ; 

•  ,J  SUGGESTEB  ACTIVITIES.  ' 

l-nstructor:  ^  * 

A.  Provide  student  with  objective  sheet.       ^  ^ 

B.  Provide  sttJdent  with  information  and  job  sheets/ 

C.  .  Make  transparencies.  * 

D.  Discuss  unit  and  specific  objectives.  ' 

E.  Discuss  information  sheet.  t  > 

F.  Demonstrate  and  discuss  the  procedures  outlined  in  th^  job  sheets 

G.  Give  test  • 
Student.  ^  . 

A.  '  Reaa  objective  sheet.     .  •  -       ^  . 

B  Study  informatij^*  sheet.  ^ 

"C.  Complete  job  sheets.         ,  '  •  , 

.D.    Complete  activities'  assigned  by  instructor. 
E.    Take  test. 


INSTRUCTIONAL  MATERIALS 


Included  in  this  unit 

A.  Objective  sheet 

B.  Hnfor^ation  sheet  .  , 

C.  Transparency  masters 

1.       TM   1  Components  of  Charging  System 

^.       TM  2  -Single  Phase  Coil  Connections  ^ 

i       TM  3-  Operation  of  Half-Wave  Charging  System 


I- 


..4t  TM  4--Half-Wave  Rectification 

V  5.  Tl\il  5-Single  Coil  System" 

6._.  TM  6-Multiple  Coil  System 

■7.  TM  7--Full-3/V?ve,  Operatibn  -  Bridge  Type  Rectifier  and  SCR' 


8 

D.  /  Job 

2 
3 

E.  Te^t 


.TM.  8-'Voltage  "Regtilatina.  Qeviges'y^ 


sheets 


'Job  She^t '#J"Test  DC  Charging,  Rate 


,Job  sheet  #2"Test  Alternator  Charging  and-Lighting  Cpils  Output  ' 
Job' Sheet  #3"TfSt  Statqr  Assembly,  £^ectifiers,  l&nd  Regulatory 


-F.  ^nswerS^xto,  tsst 
11.^  Re'ferences. 


% 

t 


.A.    Suzuki  Conductions  and  Works  of  Electrical  Equipments.  Suzuki,. Motor  . 
•Co.,  Ltd. 


\  ■ 


B.  Motorcycle' Systems,  Traimng  Manual  -  Motorcycle  Electrical  Circuits.  P/N  - 
99995^447.*  Kawaslfki  A/lotors  Sorp.,  1973.         ,  '     *  - 

C.  ^  Suzuki  Electrical  Systems  and  Accessories  Training  Handoutsf.  U.S.  Su7uki 

^Technical  Xrarpihg'^ Center.,  Suzuki  Motor  Co. /Ltd.  '  ^ 
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'AC  PERMAfJENT  MAGNET  SINGLE  PHASE  CHARGING  SYSTEM  ^ 

'  .     UNIT  I  "       .  ' 

INFORMATION-SHEET' 


Terms  and  •dfefmitions 


A.    Atternajor-  Generator  that  uses  a  revcdvifig  magnet  and  stationary  stator 
.  windings  to  produce  ^Itern^ing  current  ^       -  v    -   ^        ^  ^ 


B.  Diode-Deviee  that,  allows  a  current  to  pass  through  in  only  one  direction 

C.  Rectifier--De\(ice  in  the  chVrging  system  tfiat  changes  alternating  current 
•  -(AC)  to  direct  current  (DC) 

D.  Regulator-Device  to   limit   the  output  'of  the  alternator  and  prevent 
overcharging  of  the  battery     •'.  '   .  '  •  '  ' 

Silicon-Semiconducting  materia*  used  in /the  construction,  of  dirfdes 

FT    Sefenium--SemicpndLfcting  material  used  as  a  rectifier  on-  older  moiorcycles 

G.  Stator-Stationary  coils  of  an  a!tern^|or  ^ 

H.  Zener  diode-Diode  that  will  flow  current  in  a  .reverse  direction  when  a 
reverse  directional*  voltage  of  a  predetermined  value  is  applied*  .  . 

Nr  *      -  .       • ^ 

.  I.     .Magnetic' mduction-Curreht  produced  m  a  conductor  when  Tnoved  through' 
a  magn&tic  field  "    * '    .  •  . 

.     .-     ,  ■  <  *  ,  •  • 

J.     Magnetp-Alternato/'  with  ^permanent  p^agnets  used'to  generate  current  for, 
an  inte?hal  cofnbustion  .^ngine  '  .  ' 

'SIVOTE:  To  avoic^con^us»on' the  term,  "magneto"  wilTnot  bemused  to  mean 
aflternator  in  Jhis 'unit  since  "magneto^'  is*  often  used  to  identify  a -type 
of  ignition  system.)        >  '      I  ,      '  * 

K.     Rotor -'R(ftatin*g  part  of  an  alternator  which  contains  permanent^ magnets 

L.    Silicon  controttj^ro^  controlled 'switch  that  aots 

as  a  vo^ge  f^gulator^  the  charging  system  .  « 

M.'  A-iglTttng  coil-Stator  cpit/lor  poils)  used  to -produce  current*  to  operat^  thfe 
.fjghts,  .  r  *  ^  •    .  ^; 

N.    Heat  sink-Device  for  the  absorption  af  unwanted  heat 


l-NFOftMATION  SHEET 

Comportent^of  a  typical  charging  sys^e-m  (Transparency  - 1 ) 

A     Rotor  (or  -flywheel)  ^  -  _ ' 

*  «  * 

B.  Stator  assembly  (charging  and  lighting  coils)  *       ^  * 

C.  flecjifier 

D-    .Regulator-  ,  - 

&'    Battery  ,  .  * 

F      Connecting  wires     ,  ^  ^ 

Types  of  single  phase  coil  connections  (Transparency  2y 

A     Single  coil  '  .  •  -< 

B  '    fv'iultipie  coil  '  \ 

1.        Parallel  connected  '  \> 

2  Series  corvnected 

3  ^  Sertes-'parall&f '  connected  .  ' 

Types  of  charging  systems  '  .  ,  jl 

A.     Haif  'A'ave  system-AllowS  only  one-half  of  the  generated  current,  only 
l^ositje  waves,  to  pass  to  the  battery     ^  ^  "  . 

B'  Fiji!  wave  system  -Allows  9\  oi  thei^^bnerated  cyj-rent,  both  positive  and 
..'negative  waves,  to  pass  to  the  battery    ,  ■ 

» ^    '  A  ♦  * 

Operation  of  half-wave  chargmg  system 

^         -  :  '  • 

A     Current  nroduced  is  ^Iternatmg  (Current  ,  ,  . 

1   -wSuitab^e  for  lighting  ,  , 

•2        Not  liJita^le  for  charging  DC  battery 

B      Rotor    With'*.  Q^st-in    magnets   rotates   past   statof  and    lighting  coils 
(Transparency  3)  '  ' 

1         Rotor  moves  180" 

a      Magnetic  field  of  north  pple  mo^s  across  coil 

b      Current  i$  induced  in  coil  f 
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c.     Current  f loyys,  in  one  direction  represented  by  sh^  wave  rising 
•  above  neutral  or  horizontaU  line    '  '    .  ^  ' 

d      Positive  voltage      '  .  •  ^ 

\         '      '  ,     '      '   '   't  ^    ^  ^ 

,2.       Rotor  moves  pother  180^  -       '    ^'  ' 

a.-    Ma^etic  field  of  south  pole  moves  across  coti  ' 

*    b.     turrent  Is  induced  in  cojl 

,   c.     Current  flows  m  opposite  directioff  represented  by  sine  wave 
dropping  below  neutral*  or  horizontal  line    •  '  , 

*»  ' 

d      Negative  volt-age       ,  • 
Diocji  used  to  rectify  current  (Transparency  4F  '  * 


1.  Allows  positive -wave  (current)  to  pass 

2\    "  Does  not  allaw  negative  .wave  (current)  to  pass 
3        Only  y2  of  totaTjf^ves  (currents)  pass  to  b'atfery 
'  4.     -^urrentVgaffJves'^in  tbe  same  direetiop  thus  becoming  DC 
Electrical  needs  vary,  (Tf^nsparen'^ies  5  and  6) 

1     «    Oay-Ch^rge  battery  "cjniy   '    ■  ,    '  ^ 

X^t-   .-a.     V2»of  the  coils  of  a  multiple  coil  system^ 
b.     1/2  of  the  coils  of  a  single  ^eoiLsystem 

2.  ^    Night-  Charge  battery  and  operate  lights    •        .  .  ^ 

^  a,     Alf  coils  of  ^a^multipie  coil'system'  *       ,  .  ' 

1)    '    1J2  of  the  coils  lo  charge  battery 
,    z*         2)        1-/2  of  the  coils  .to  power  liqhte  / 
'    b,  '  Botji  halved  of  a  Single  coil  system    -  ,  .     '    .  - 

1)  1/2  of  #  coil  to  charge  battery  ^ 

2)  ^    1/2  of 'the  coil  to  power  lights, 
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operation  of^WlI'vyave^Cha/ging  fystem 

A     'SVstem  uses  both  I  positive  and  negative  .Waves  to  chav^the  battery 

TvvO  types  of  fuli-waye  systems  .  ^ 

•1        Connect- or  disconnect  additional  stator  coils  for  day  or  njght 
use  .  •       .  f    \  \' 

a      Similar  to  halT-vyava  system        i      ,         ^        \  • 

,  *        Voltc^e  regOlator^  may  or  ^ay  not  be  used' 

2         An  coils  pern^anentty  connected'  into  circuit. 

d  «    Engine  speetl  determines  alternator  output 

Ik 

^    .  Requires  voUage  regulating  devices  ^ 
^  1}      rS'iiCoh  «cor>tro'led  rectifier 

er  diode 

C  '  Br-riqe  ryT*)*^  /er.ttfipr  usp'1       c^angp  AC  to  DC  (Transparency  7; 

"Magnor.  ridss  north  to  south  past  the  coi's  causing  p'ositive  "current 

e    '  Fr'ani  coits  to  J  of  rectifier    .    -   ,  - 

b      Throu^;h  cJiudp  ^HK^  ternTinal  2  '^\^' 

'NC'F  Diode*  A  blocks  the  current  •from  passing  fTofVi* 
terrMna'  1  lo  terminal  *4j     -   ^  ^  • 

c'     From  ter'v.n^!  ^2  thra^jgh  batter/  bark  to  terminal  4  or 
groujifJed  stIh  of .  r??6t''fier        *         ^.  ' 

d      Through  diocie  D  to  terminal  3  and  back  to  coil's  to  complete 

,     ^   Circuit  •       .  ■  0 

/yicjgrujts  pass  south  to  north  past  the  coils  causing  negative  current 
to  flovv  *  •  i     '  ^ 

n      From  coils  to  terminal  3  of  rectifier  ^  *•         w  ' 


Through  aiode*  3  to  terminal  2 


<N'O^L  DiodyD  blocks  current  f rom- pa^kmq  from  terminal 
^  3  to  termin«4.)  .  "  „ 
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c.^  From  germinal  .  2  through  ^^ttery  back  to  termmal  4or 
•V  •  grounded  side  of  rectifier  •  .  ^'^mm 


d.  '   Through  diode -A  xd  terminal  1  and  bacK  to  coits  to  complete 


Bbth  the  positive  and  the  negative, waves  of  current  pass  through 
the  battery  IrT  the.  same  direction         '  ;  - 


D.    Voltage  regulation  (Transparency  8)  mf 
b  '    Silicon  co^ntrolled  r,ectlfier  (SCT^)  ^  f  " 


a.*  Electronic  switch  activated  when  voltage  across- the  battery 
*  terminals  is  hiflh  enough  to  cause  damage  to  battery  and' 
^ 'other  electrical  Jni^s 


JnjJs 
I  cuite^t 


b.     Allo\A/s  charging  cuite^t  to  by-pass  ^battery  and,  return  to 
alternator     •  .  '         -  ^     .  ^ 


2.       .Zener  diode 


a      Electronic  devjo^  that  .acts  as  insdtator  up  lo  a  specified 
,  volt^e  and  conductor  at)OV€ 'that  voltage  .'^ 

b.    ^xcess  electrita^  energy  converted   to  heat  ^ergy  and 
dissipated  to.  the  air  by  use  of  a  heat  sink 


COMPONENTS  Of  GHARGING  SYSTEM 


^^^^^^^^^^^ 


SINGLE  PHASE  COIL  CONNECTIONS  . 


— o 


SINGLE  COIL 


• 


V 


PARALLEL  CONNECTED 

■  Voltag^'=  Single  Coil 
Current  =2X  Single  Coil 


^  SERIES.  CONNECTED 

*  -  ^  ■ 

V 

•  Voltage  =  2X  Single  Coil 
.  *  Current  =Sirrgle  Coil 


7' 


5, 


2  Wire 
Output 


SERIES^ARALLEL  C®jSlNECTED 
/    Voltage  =  2X  Single  Coil 
Current  =  2X/Single  CoW 


:9 — o 
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OPERATION  OF  HALF  -  WAVE  CHARGING  SYSTEAA.. 


STATOR 


i 


SIMPLPALTERNATOR  (180°  -  360°) 


r 


M  -  17-G 


HALF-WAVE  RECTIFICATION  - 


Alternator  output 
unrectified 


AC  CURRENT  UNRECTIFIED 


Alternator"  output  rectified 
by  a  single  diode  (suppressed) 

HALF-WAVE  RECTIFICATION 


vft|(: 


HALF-WAVEIIECTIFICATION 


BATTERY 


ALTERNATOR 


DIODE 
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SINGLE  COIL  SYSTEM 


LIGHT  WIRE 


MAIN  ,SWITCH 


o 
-o- 


to  DEADLIGHT 


TV 


^     iSZSELENIUAA  RECTIFIER 


LIGHX 
COIL 


T 

i  teATTERY 

f 


^  CHARGING  CIRCUIT 
(for  daytime  operation) 


Main  switch  /V :1 


CHANGE 
•  SWITCH 


HEADLIGHT 


, METER  LAMP 


SELENIUM  RECTIFIER 


CHARGING  CIRCUIT 
(for  night  time  operatic^) 

3%0  '    '  T*Ai-5 


.  ! 


V 


M"  21-G 


MULTIPLE  COIL  SYSTEM 


MAIN  SWITCH 
r  "1. 


1 


TO  HEADLAMP. 


CHAi^GING  , 
COIL 


SELENIUM 
RECTIFIER 


I  BATTERY 


J 


CHARGING  CIRCUIT  (daytime) 


DIAGRAM  OF  CHARGING  SYSTEM 
(ai  night  time  operation) 


MAIN  SWITCH 

r 

-a 


CHANGE-OVtR  ^  ' 

SWITCH  ud.nitr^uT 
r-— ;  H6ADUGHT 


LIGHT 


METER  LAMP 

5f  . 
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PULL-WAVE  OPERATION - 
BRIDGE  TYPE  RECTIFIER  AND  SCR 

w      >-  •    .    ,  RECTIFIER 


FIGURE  1 


i  D 

•  • 

t  ■ 

aCteri^ator 


1 


Flie.URE  2 

RECTIFIER  , 


1.4 

-!  b 

1 

',(•-^.-1 

iT 

i 


iMTERNAtOR 


FIGURE  3 
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m-7 
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VOLTAGE  REGULATING  DEVICES 


r^.  '  .  RECTIFIER 


PLUG 


SJLICON  CONTROLLEOr  RECtlFIER 


r 


ii 

ZENER  DIODE 
1 


.0 


1^ 


DIODE  HEAT  SINK  ^ 


4^ 
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AC  PERMANENT  MAGNET  SINGLE  PHASE  CHARGJNG  SYSTEM  ' 
4     '  '      UNIT  I      ■/       ^       ■  «. 

•JOB  ^SHEET  ^1-;TEST"DC;CHARGtNG  RATE  • 


1     Tools  and  materials 


•A.    IVTotorcycle  equipped  vyith 


^nnanenT  magnet  charging  system 


(NOTE    It  can  be  a  h^lf-wave  or  a  full-wave  s^em  ) 
B      BC -voltmeter  •  .  • 

C.  •  DC  'ammeter  \ 
D    '  Hand  tool  assortment'     '  . 
E-     Appropriate  service  manu^il  *  *  * 

F      Safety  *  glasses 

II.    Procedure  '  • 

.(NOTE    The  motorcycle  must  have'*  'a  fully  f;fMrqe(l  l)cntery  for   t!u?  test  ) 

A.«    Disconnect  the  rectifier  lead  from  the  unqrbunded  battery  tMniiiuil 

*  (NOTE    Do  not  disconnect  starter  cable  if  motorcycle  is  so  ('(ju'ipf^ied.) 

B      Connect  the  DC  ammeter  in  series  between  the  disconnected  rectifier  lead 
and  the  battery  terminal  (Figure  1)  .  '  * 


FIGURE  1 


C.     Connect  th^^DC  voltmeter  between  the  disconnected  rectifier  lead  and  a 
good  grouhcl       ^  '      *  * 
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/C).    Start  the  engine  and  read  the  charging  amperage  and  voltage  at  the  different, 
engine  speeds  as  specified  in  ttie*  appropriate  service  mariual  ^Figure  2) 


\  AMMETER  IN  SERIE^ 

r — 


FIGURE  2 


.    VOLTS  IN  PARALLEL 
CHARGING  CHARACTERISTICS 


E      TaH'e  readings 'in  ^th  the  day  operation  and  night  operati^  positions 

V 

\ 

F      Compare  all  readings  with  those  given  in  the  service  manual  c 


3 
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'  AC  PE-RMANE(\H  MAGNET- SINGLE  PHASE  -CHARGING  SY-STElVI 


4 


UNIT  I 

•   'V  * 


JOB 'SHEET  ^2^TEST  ALT&RNATOR  'ci^j^RQiNG  AND  LIGHTING  COILS  OUTPUT 


I     Tools  and  materials 


A     AC  voltMneter  or  test  lamp 

B    O  ofim  resistor  '  ^ 

-   C      Hancj  tool  assoPtm^Mit  * 

D      Appropriate  service  mdnuals  with  wiring  diagrams  ^ 

F      Sjf^ty  glasses  ' 

\]      Prorcciurp  \  •  ' 

(NGTE    In  order  to  check  the  output  of. the  individual  coils,  it'is  necessary  , 
to  loc  ate  the  res[)ective  leads  on  the  wiring  dt^gravn  so. that  the  separate  wires> 
can  be  isolated  The  wires  are  color  coded/but  factories  ar^not  always^onsistant 

r 


^n  color  coding 


A     Test  With  AC  voltmeter 


;  * 


1  '  Discomu'ct  the  alternator  leads  at  th'e,  snap  connections  and 
connect  an  AC  voltmeter  and  a  1  bhm  resistor  in  a  parallel  with 
the  coH  l(^'i(i^  (Figure  1)     ,  '  * 

LIGHT  GREEN  '    '  ■ 


AC  VOLTMETER 


FIGURE  1 


MID  GREEN  f*" 

OR  GREEN 
AND  YELLOW 


ohm  RESISTOR. 


Start  tho  enqme,  ruir  at  about  3,000  RPM,  observe  the  voltacje 
reddling,  and  compare  with  servicq  manual  sixr^ifications 


he 


J(JB  SHEET  #2, 


B*.     Test  with  test  lamf)  .  ' 

'  -  *.  '  * 

'  -  •  ; 

(NOTE"  A  suitable  test  lamp  can  be  made  Bv  soldering  two  lead/to  a^i 

prdwiary  automotive  light  bulb.  oRe  lead  should  b^  soldered  to  the  bulb 

^Cfise,  and  the  other  l«jd  soldered  to  the  bulb  cont-act.  Be  sure  to  use  a 

'    6  V9lt  lamp  fur  a  6  volf'system  and  a  12  volt  larnp  for*a  12  volt  system 

See  Figure  2  )  y  ^ 


BULB 


WIRES 

SOLDERED  TO  LIGHT  BULB 


On  a  fuJI'wave  system*  only  one  coil  can  be  disconnected  and 
tested  at  a  time  (Figure^S)       ^  ,y 

(NOTE  If  not  done  in  this  manner,  the  return  path  through  the 
qroundmg  circuit*  will  be  open,)  ' 


LIGHTS 


4.  ^ 

TO  BATTERY 


FIGURE  2 


"EH1S  WIRE  MUST  REMAIN  COJ^ECTED 


.3.87 


■-•/  • 
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/JOB  ^HEET  #2 


On  a  half  wavd'  system  both  the  charging  coil  ancl.the  lighting 
coil  leads  can  be.,discOQnect6d  at  once  since  the  coils  are  grounded 
to  the  stator  frame  (Figure^)  " 

JEST  E(ULB  • 


^  A 


MAIN  SWITCH 


/ 


URE  4 


r 


jr-  TO  HEADLIf  HT 


^SELENIUM 
RECTIFIER 

BATTERY 


3. 


To  test  the  coil  output,  connect  one  test  lamp  lead  to  a  cdH 
lead  and  the  other  test  .lamp  lead  to  a  good  ground 

Sta^-t  the  engine  and  run  at  about  3,000  RPM,  the  bulb- should 
ligbt  up  if  the  coil  is  generating  curtent 

TesVeach  coil  in  turn  (Figure  5) 
•     Y  » 

(NOTE    Any  coil  that  fails  to  light  the  bulb  is  defective.) 

C  ' 


MAIN  SWITCH 


;  FIGURE  5 


TO  HEADLIGHT 


VSELENIUM^RECTIFIER 


V  _L 

BATTER 


ERIC 
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AC  PERMANENT  MAGNET  SINGtE  PHASE  CHARGING  SYSTEM 

UNIT  I  "  .._ 

r 

•  ,  •   ^ 

JQB  SHEET  #3-TEST  STATOR  ASSEMBLY,  RECtlFIERS, 
.    AND  REGULATORS 


Tools  and  materials 
A 


B. 

.a 

O. 
E. 
F. 
G. 
H. 


MoWrCycle  equipped  with  a  zener^diode 
Full-wave  .and  half-wave  rectifier^ 
SCR  regulator  ^ 
(ihmrneter     ^  '  , 

DC  voltmeter       \  , 
DC  amm^tec 


Hand  tool  assortment  »  .  . 

Appropriate  service  manuals  « 

1.    Safety  glasses 

II.  Procedure' 

A.    Bench  test  stator  assembly 

.    (NOTE.  When  testing  coils  on  a  ha!f-wa\fe  system  the  grpunjJ  lead  of  the 
coils  must  be  disconnected.)       .  *  *  / 

.  '  / 

1.  ■    Test  the  stator  coils  for  '^opehs"  by  connecting  an  ohmmeter 

across  the  coil  leads  (Figure  1)  \ 

(NOTE'  Connecting  between  any  .two  leads  should  give  a  very 
low  resistance  reading,  this  indicates  an  unbroken  circuit.)  ^ 


VOLT-OHMMETER 


_l 


I 
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JOB  SHEET  #3 


2.  Ghe'ck  the  coils -for  "grojinds"  by  connecting  one  phmmeter  lead 
•to  a-  coil  leajj*  and  the  bther  ohrtnmeter  lead  to  the  metal  frame 
or  plate  ^  Figure  ,    •       .  :  _ 

/  (NOTE:  Tfie  ohmmeter  should  show  no  continuity?*  low  readiq^ 
y      would  indicate  a*  "ground".)     ^  ^  j 

Bench  test 'half -wave  rectifier  (Figure  2)       "  ^ 

I 

TEST  1     <  NCJ  GD  :  r 


TEST  ? 


3^ 


GO 


FIGURE  Z 


1.  Test  the- half-wave  rectifier  by  connecting"  the  ohmmeter  leads 
to,  the  two  \0dis  of  the  rectifier        •        ^  | 

2.  Reverse  the,  leads'  connections  and  test 

(^fOTE:  The  ohmmeter  should  show  a  low  reading  in  one 
direction  and  3  very  high  resistance  reading  in  'the  oflposite 
direction;  a  low  or  high  reading  ]n  bpth  directions  indicates  a 
faulty  rectifier.)       *        '    -  ^ 


4 

7 


♦ 
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JOB  SHEET  #3- 


1.  Connect  the  positive  (+)  lead  of  the  ohmm'etef  to  the  ground 
stud  .arKi  the  negative  lead  of'*the  ohrnmeter  to  the  brown 
(common)  terminal  .on  dipde  #1     ^  '    '  ' 

(NOTE:  The  meter  should  show  a  low  resistance,  rneanin'^  t*ie 
/'      current  will  flow  ("GO")  in'^at  direction) 

.  2.  Reverse  th.e  ohmmeter  leads,  negative  V)  lead  io  the  ground  stud" 
and  pos}ti;ve  (+)  lead  to  the  brown  (common)  termiRa!  on  diode 
#1  .     -   '       •  ' 

(NO^E:  There  should  be  a  very  high  r^istance  readinq,  meamng 
current  will  not  flow  ("NO  GO",)  iri  that  direction,  a  low  or  |)igh 
'       resistance  reading  in  both  directions  indicates  a  faulty  rectifier  ) 

■  % 

3  .      Repeat  thft,  p^fi^cedure  for  each  of  the  remainm^  ^ades.  ^ 

(NOTE  Since  color  coding  varfes  with  different  makesLnrfr[?bdels 
\       the  appropriate  service  manual  should  be  consulted  to  identify^ 
the  rectifier  terminals.) 


D.  Test  fuli-wave  rectifier  wuh  voltmeter  (Figure  4)  • 
FROM  THE,  HARNESS 


BATTERY  LEAD 


1. 

2 


VOLTMETER 


FIGURE  4 


Disconnect  the  rectifier  to  battery  lead  at  the  rectifier  terminal 

-  . 

Connect  tlie  voltmeter  from  tl|g  'recti fter  terminal  to  a  aood 
ground  * 

/' 

Start  the-engine  and  increase  the  speed,  to  approximately  3.000  ' 
RPM 

(NOTE*  The  voltmeter  should  read  about  7  volts  for  a  6  volts 
system  and  14  vofK'for  a  12  volt  systen^,  a  low  reading  indicated 
a  faulty  rectifier.)  -  •       ,  ^ 
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•job  sheet  #3       •  ■ 
E.     Bench  test  SCTT  regulator  with  ol'immeter  (Figure  5^ 

"^LOHMS 


0 


OHMS 


FIGURE  S  '  ^ 


1,       Ctl'eck  for  continuity  between  points  ,"C"  and  "D" 

^   .  ^    (NOTE:  "C"  is  the  input^lead  from  the  alternator  and  "D"^s 
^the  ground  lead  of  the  SCR.)        ^     ^     ^    ^'  . 


.3. 


Reverse  the  ohmmeter  leads  and  check  for  contFrTUity  again 
Check  for  continutty  between  points  ''Cl'  and  the^regulator  case 

k-  -  *  # 

r  •  '  , 

(NOTE-'  If  continuity  exists  in  any  of  the  tesj^  the  regulator 
should  be  replace^d.) 


F'.     Test  SCR  regulat6r -with  ammeter* 


.1 


1.  Conhect  the  ammeter  in  series  with  the  battery 

2.  '     KicV  start  enjgine  and  run  at  a  speed  over  2^0CfO  RPM 

.(NOTE:  If  ammeter  indicates  a  discharge,  disconnect  the  input 
lead  from  tfcie  alternator  to  the  regufator.  If  charging  is'restored; 
regulator  is  faulty.)  ,  ^  * 
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■   .    JOB  SHEET«#3 
G.    Test  ^zener  diode  with- ammeter  and^  voltmeter  (Figure  6) 


FIGURE  6 


.  3. 


1.  Connect  the  positive  Jead  of  "the'  ammeter  to  the  diode  terminal 
.  "and  the*  negative  lead  to  the'  dfode  wire  ^ 

»     ^»  ■ 

2.  Connect  the  positive  lead  of  the  voltmeter^  to  ground  and  the 
•  *   negative  lead  to  the*  diode  terminal^ 

^tart  engine  and  increase' speed  to  approximately  3,0O0^PM  and 
note  the  re^ngs  '  * 

(NOTE:  As  fhe  system  voltage  rises  to  approxfmately  12.75  volts, 
there  shoulq  be  no  reading  pn  the  aflnmeter;  above  approximatefy 
12.75  volts  a  reading  should  start'on  the  amm.ete^.  When. the 
ammeter  rises  to*2  amps,-Jthe  voltmeter  should  read  between  13.5 
and  13.0  volts.  If  the  readings  do  not  come  within  this 
specification,  th^  diode  must  be  replaced.) 
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Match  the  terms  ncw*  the  VigHt  to ^j^^'corr^^  d6finiti|hi/* 

*  a.  Semiconflujcting  ^tnBtgVfal    used    as   a.^         j^^  Zene 

'      /  V^etifier  on  older  motdrqyctes^  -   .  ' 

'    b.  Device  thftt  allows  a  ' current;  to  pass 


through  in  only  one  directiorf 


c.  Alternator^with  permanent  nnagnets  4j«ed 
to   generate   current   for  an  *'ihtef nal^ 
combustion  eng^e  ♦ 

_d.  Diode  that  wij|  flow 'current  in  a  reverb 
direction  when., a  'reverse'  directioripl 
\voltage  of  a  predfit^rn^ed  value  /  is 
^    applied-         '      '  ^ 

_e.  Current  produced  in  a. Conductor  Whea/ 

moved  through  a 'magnetiJ^field  / 
•  ,  ' 

f.  ,Statidrwrv  coils  of  an  alternator 


/4. 


10. 


11 


,12. 


g.  *  Device^ 'in  the  charging  ^stem  that 
.changes  alternating  curreni^  (AC) /to 
'flirect  current-  (DC),  / 

h.  Stator  coff  <or  coils)  use*  to  produce, 
current  to  operate  the  lights 

J.   Gmerator  that  uses  a  r^vcjfving  magnet  >^  ; 
•     ancr  ^stationary    stator /windings  to 

produce  altelViating  curreprt*^  ;  i  13 

j.  Rotating,  part  pf  an  •alternjator  which 
\  contains,  permanent  magnet^^  ^  ,    '  ' 

k;  Sefniconducting  material  used  in  the 
construction  of.dfodes  <    '  ^ 

J.    Electronically  controlled  switch  that  ^jjis  ^  ,    ^ . 
as  a  voltage  regulator'  in  the  charging 
system  '  "^z*-  ' 

_m.  Device  to  limit  the  output  of  '  the 
alternator  and  preveot  overcharging  of 
the  battery  _    ^    .    V    f  ^ 


_^_*n.  Device  for  the  absorption  of  un^fanted 
^    /         heat  ^  s 


Zener  diode 
R^eetifier. 


Stator  '  ^  • 

^SiJicorw 

controlled 
rectifier  (SCRr 

Selenium, 

Alternator 

SilicooJ  - 

Regulator" 

Diode    "  ■  -  \ 

Rotor 

M^^r^eto  ^ 

Lighting 
call  * 

Magn^tjc  * 
•  induction  - 

Heatx;sink 


ERIC 
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^  #  • 
'•40-6 


1 


*   2.      Select  tiiie  co'mpgnents^of  the  AC  permanent  grisgnet  single  phase  charging  system 
'  *        .  •  by' pl2i)[:{ng  an  "X'-V  in  the  ,.appr9priate  blank^. 

'  .  '     •  '      a\ '  Statdr  assembV  (chaJ^ing  and  Hfgfittng  coHs^'-      -    t ^     I     \  ' 


b.  Pulse  damper  X 


c:  -Regulatof-  - 

d.  Condenser 

e.  Rectrfier  - 


r 


V  . 


/    f.  '^attery  ^, 
'   g.  sfiark  p'Kjg 


1  i 


*-y:\}:  Rotor  (or  flywheel) 


i.   Connecting  wires 


Identify  ,the  tVpes.of  single^  phase^coil  conll^ctiiJ?is. 


n 


-o  ■ 
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•            •      «  * 

 ^  3 — 

i     -      ^                  "           '                    M  -  ,41iG 

'  4, 

f                       •                *           *                                        •                                                             •  • 
m 

Distinguish  between  the  tvvo  types  of  charging  systems  by  placin^an  "X"  ne>rt 
to  ^the  description^ o*f  the^ful1-v\^\^ charging,  systenri.                 .  f 

• 

^.  Allows  opiy  onp.h^lf.pf  ,th^e  genef^teid,  currpri.t^  only  pqsitiirje  ,w^ves,     ,  '  .  ^ 
'  •         to  P9%s1[b  tfie  151,flflV^*^'^^  r^^^^^ 

• 

ti.  Allows  all  of  the  geoerated  current,  both  positive  and. ri^^tve'^AAiaves, 
,    /  to  pasi  to  the  ba:Qery,  .  ' 

Describe  the  operation  of  tITe  haj||hA^ave  chargmg  system.  ,    ^               •  ^ 

5.- 

'9             ^  * 

<■ 

• 

'  '                '                                                                                                                                     »  ■ 

ft 

-  • 
t                     *  ^ 

'    ■  \ 

> 

<  r 

\                                  ,  »' 

• 

/ 

\ 

1  > 
*  ^ 

•  •  •  .  ■                 ^:  . 

•  » 

• 

• 

• 

• 

ERLC 
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*           ■       "     :          .    -    .      •  , 

Describe  the  operation. of  the  full-yvave  charging  system! 


1 


I 


\ 


J 


S 


*  Demonstrate  the  ability^ to:  •      •  . 

a.  .Test  DC  charging  rate. 

b.  Test  alternator  charging  and  lighting  cqI Is.  output. 
#  « 

s 

c.  Test  stato?  as|embly,  rectifiers,  and  regulators.  . 

(NOTE:  If  these  activijies  have  *not  been  accomplished  prior  to  the  test,  ask 
your  instructor  when  they  should  be  completed.) 


398 


i 


♦ 


2. 
/3 


4. 
5. 
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AC  PERMANENT  MAGNET  SINGLE  PHASE  ^CHARGING  SYSTEM 


a.  5,    1      ;  . 

b.  9        ■  ^ 

c.  'l  1 

d.  ■  1 

e.  ■  13  \ 

a,  c,  e,,  f,  h,  I 


UNJT  I     r  ' 
ANSWERS  Vo  TEST 

f.  :.._3  - 

h.  42 


.>  J.' 


k. 

I. 

I 

n. 


7 
4 
8 

14 


/ 


a.     Sertes"-paraltel  connected 
Single  co^l  ' 

c.  ,  Parallei  connected. 

d.  Series  xorlnected  ^ 

J' 

Description  shj^uld  Tnclude' 


/ 


a. 


Current^roduced  is  alternating  current' 
\y       Surtabie^for  lighting 


2) 


Not  sctitatJfe  for  charging  DC  battery 


b.    ■  Ro;tor  wt\h  cast-in  magnets  rotates  past  s{ato>  arid  hgNtmg ^coils 


1) 


Rotor  moves*  ISC' 


a)     Magnetic  field  of  f^iortK  pole  nioves  across  coi 


b)'    Current  is^-indu*ced  ip  coil 


.  /r 


-c)     Current  flows  in  one  directionjepresented  by  sine  wave  rising 
^bove  neutr^  9r  Jiorizontal  line 

d)     Positive  voltage  ■{    '  .        •  _ 

*       ■ '  .  .    .  -  *■ 


'599 


2)        RotoF  moves  another  180'' 

•  a)     Magnetic  fitild  of  south  pole  hnoves  acro^  coil 

b)  Current  is  induced  m  coil 

c)  Currqnt  f]t)ws  in  opposite  direction  representiecf  by  sine  wa>|e 
^«  drop^^nng  befow  neutral  or  hbrizontat'line  ^ 

•  .  d)     Negative  ypltage  -  ^ 

c.  Diod^  used  to  rectify  current- 

1)  Allows  pos»'tive  wave  (current)  to  pass 

2)  Does  not  allow^/iegcitive  wave  {current)  to  pass 

3)  '       Only  1/2  of  total  waves. Icurrents)  pJjss  to  battery 

4)  ^.^     Current  ' moves  in  tfie  same  direction  tbus  becoming  DC 

d.  Electrical  nefnls  Vary 

1)  Day  Charge  battery  only 

a)  1 '2  of  the  coils  of  a  multiple  coil  system 

b)  1 '2  of  the. coil  of  a. single  coil  system 

2)  ^  Nigtn  Charge  tottery  and  •'operate  lights 
"   .            #a)     All  coils  af  a  multtple  cot!  system  ^ 

(1)  1/?  of  the^  coils  to  charge  battery 
'   •       ,   *         '     "(2)      r2  of 'the  coils  to'power  ligVits^ 

•  b)     Both  halves  of  a  single  coil  system 
|- — ^~    '      (1)      1/2  of  the*  coil  to  charge  battery 

(2)  £l2  of  the  coil  to  power  liglits 


,1  ^ 

fecription  should  include 


a      Sy5tem  uses  both  positive  and  negative  waves  to  charge;  the  battery 

b*     Jyifo  types  of  full  wave  systems  ^  f  .  . 

1)     '  Connect  or  disconriect  additional  stator  coils  -for  day  or  pight 
;     •   use  '  '  ^  ^         •  ^ 

*     '  a)     Similar  to  half  wave^  system     '  '  '    •  '  - 

b)     Voltage  regulator  may  or  may  not  be  used 


M  -  .4SG 


^  .        .2)-    ^  Alt  vcoits  permanently  connected  into  circuit  • 
4       I  '     •  ^  ^'     Engine  Sf5eed  determines  altefnator  output 

^     .  bk    Requires  .voltage  regulating  devices 

(1)      Silicon  corttiiolled  rectifier 
-    ■*    •       (2)      Zerier  diode 

,  '     '•      ■    .  .  *  . 

c      Bridge,  type  nectifier  ysed  to  change  AC  to  DG 

1)   .   ^IVl^gnets  Qass  north  to  soutlj4i^t  the  coit  causing  positive  current^ 


1)  .  ^M^gnets  Qass  north  to  soutlj4i^t 
^      •'^'to  flow   )  -  J 


♦*«a)     Ftom  coris  to  t^rmm'al  '1  of  rectj^frer  -  .  ^ 

^         b)  ''Through  diode  B '^(^jrmmal  2  '    •  ' 

c)    ,  From  .terminal  2  through  battery  hack  to  terminal  4  or 
•         i     '   gtound^d*  side  of  recfifier        -  *        •      ,  . 

^.  d)  Thpoi/gh  diode  D  to  termmal  3  and  back  to  coils  to  com[)tete 
^  '     circuit    .  ,  1  ,  .  '  ' 

2)  "    *  Magnets  pass  soutl^o-north  past  tl;e  coils  causing  necjative  currerrf 
to  flow  -  ^ 

t,  '-^  •  • 

*    a)     From  Gi^ls  to  terminal  3  of*rectifier 

.      b)"^  Through  diode  3  to 'terminal  2^  ^  ^ 

^         cV    From  terminal  2  throu^,  batt;ery  back  to  termmal  4,  or 
/  q#Dunded  side  of  rectifier  '    ^  ' 


U  -  ^    -  *      d)     Through  diode^A  totter mH^a I Jftn d  back  to  coifs  to  complete 

circuit 

.   -;].  ••  .  - 

3k      ^oth  the'positive  ahd  the  negative  waves  of  curre^jt  pass  tlirough 
tlfie  Battery  m  the  ssfme' direction  * 


Voltage  regulation  . 


Silicon  jcont^olled  rectifier^  (SCR)  ^  • 

aj     Eleftrorwc  switch  activated  when  volf'age  across  the  baltery  ^ 
.    .  terminals  is  high  enough  to  cause  damage  to  battery  and 
other  electrical  units  .  »  -  * 

t  •  *       •         ^  - 

b)  ^]^lloyi/S  charging  current  to  bypass  battery  ^nd  returnf  to 
rnator   .  *  ?  ^  , 


s 


ERIC  . 


•v 


i   •     2)       Zener  dtode 

£>f     E4ectronlc  'device  that  acts  as  insulator  up  to 
voltage  ^nd  conductor  ^bove  that  voltage 

^  '    b)     Excess*  electngal  energy  converted ,  to  heat 

dissipated  to  the  air  by  use  of  a  heat  sink 

-\  '  : 

Pvrformance  skills  evaluated  to  the  satistaction  of  the  instructbr 

<    ■•     <  '  •      •         '  .  V 
.  .,  .  r  *  •     .  r  • 


-  ,  'I 
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AC  yELtqtfiOMAGNETIC  THRE€  .PHASE  CHARGING  SYSTEM 


^,  .  t3NIT  H 


V  UNIT  OBJECTIVE  ^      *    *         1^  , 


SPECIFIC  OBJECTIVES 


After/GompJe^iarLof -this_xinit,  the  student  stould  be  able  to  mptch  terms  and  dWinitions 
-fessopiated  iwftlT^C  etettromagnetic' three  phase  charging  systems  an^  list  the  components 
of7this._system.  The  student  should  also  be  abte  to- describe  the  operation  of  the  three 
R^asp  system  and  perform  the  tests  and  service  on  the  syslem.  This  knowledge  will  be 
Bvidehced  through  dempnstration  and  -by  'scoring  eighty-five  percent  on  the  unit  test.  \ 

J 

After  completion  of  this.utjit,  the  student  should  be  able  xo:     /  ^  - 

Match  terms  associated  with  AC  electromagnetic  three  !0hase  charging* 
systems  to  t>ie  correct  definition^.,         ^  ^ 

Select  the  majpr  components  of  the  electromagnetic  three  phase- charging 
system.  <  '  ^ 

3.  Idenrtify  the  types  of  three  phase  coil  connections. 

^'     .  .      '  '  ' 

4.  .     Match  the  types  'df^three  phase  alternator  designs  to  the  correct  design 

characteristics.  * 

5.  ^  .  Select  the  circuits  used  m  the  AC  electromagnetic  three  ph^e  charging 
-    .      system.  •  •  ^  . 

6        Describe  the  operation  of  the  alterriator. 

7.       Describe  the  operatioo  of  the  mechanipal  voltage'  regulator. 

8*.       Demonstrate  the'  ability  to: 

a.  •  Test  the  DC  charging  rate.'     [       •  •  . 

b.  8ench  test  field  coils,  stator  assembly,  and  i:Qctifier. 

c.  Check*^ind  adjust  voltage  regulator.  " 
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•AC  ELECTROMAGNETlt- THREE  "PHASE* CHANGING  'S^STEM^  *^ 
'    ^    •    UNIT  IP'  "       •         '  .  ' 


•  •  ^    SUGGESTED  ACTIVI?4§ 

Instructor:  '  ' 

A.  Provide  student  with.  ot>jectfve' sheet.. 

B.  "  Pnovide  stude«t  with  information  and  job  sheets. 
jC.     Make  transparencies. 

D.  *  Discuss  >unif  and -specific  objfectives. 

*  * 

E.  Discuss  information' sheet. 


F.  Demonstrate  and  discuss  the  procedures  outlined  in  the  job  sheets. 

•  •    -     ■  .  \ 

G.  Give  test.  -  '  ■     '         *  - 
Students:*         '  .  •   .  -r  • 
A*.  '  Read 'objective  sheet.. 


B.    Study 'information  sheet. 


C.  , Complete  job  sheets.  * 

D.  •  Complete  activities  assigned  by  instructor. 

E.  .  Take  test.      *  "  * 


■  \- . 

INSTRUCTIONAL  MATERTlALS 


ilncujcled  in  this  unit: 


A.    Objective  sheet  •  .  .  ' 

Information  sheet,*  "    *  ^  ^  ^ 

C.  .'^  Transparency  masters  •  '  " 

♦  ^    f.       ,TM\1  "Three  Phase  Sine  Waves(       \    *  '* 

^,2.       TM  2-'Major  Cdmponerrts  o^  Thiee  Phase  AC  ChargiWg^ System 
3.       TM  3"Three  Phase  C6il  Cplnnecfions 


4  , 
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TM  4-Three' Ph|se  Alterr^ator  Designs 


/ 


ERIC 


5.       TM  5-^Mechanical  Voltage  Regulators      ^  _ 

•  6.     .'TM  6'-Regulator.  Mode  1      *  ^     •  '  . 
.7.       TM  7"Regulator  Mod6.  2 

8.      .TM  8-Regulajor  Mode  3   '  *  .         ^  * 

DT    Job  sheets     '        .  .  '  ^ «      ^  •  ^ 

•   1.  ,     J(5b  Sheet  #1-Test  DC  Charging  Rate 

2.     ^'Job-'sh^eet  #2--Bench  Test  Fiefd  "Coils,  Stator  AsSsembly,  and  ' 
Rectifier 

.  3,       Job  Sheet  #3--Chec?k  and-  Adjust  Voltage  Regulator 
'      '  Test    '  •  -  '     .  «^  '    '  ' 

F.    Answers  to  test  •  -      '  , 

m     ^  ,   

II.    References:  '       ^  ^ 

A.  fHond^   Motorcycle   and  Power  Products    Trairjtng   MaQuaL  Gardena, 
.California:  American.  Honda  Motor  Co:,  Jnc,  1975. 

B.  Motorcycle  Systems  Training  Manual- Motorcycle  Electrical  circuits.  P/N 
99995-447.  Kawasaki  Motors  Corp./  1973.'      ^     ,      "  ^ 

C.  •  Honda  CB  750  Service  Manual,  Honda  Motor  Co.,  Ltd.,  1971, 

D.  SOzukf  Electrical  Systems  and  Accessories  Training  Han'domts.  U.S.  Suzuki 
^         "   Technical  Trainifig  Centers,  Suzuki  Motor  Co.,  Lt3.^ 

•  E.    Suzuki  GT  550  Service  Manual' Suzuki  Motor  Co.,  Ltd.,  1973^^ 
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AC  ELECTROMAGNETIC  THREE  PHASE  CHARGING  SYSTEM  . 

i         ;         '  -  UNIT  II, 

< 


H-         I    '  #^  ■  INFORMATION  SHEET 


■r- 


t 


I.    Terms  and  definitions  *  ,  . 

A,    Three  phase-Alternator'^systenn  in  which  the  wave  forms  are  120'*j^art 
per  revolution  of  a  "Single  magnetic  field  (T^an^arency  1) 

^  B.  Fietd  coil-Coil  of  wire  through  which  battery  current  flows  to  establish 
^        an  electromagnetic  field  for  use  in  the  induction  process  _       '    ^    "  ■ 

.C.    Slip 'rings-Brass  rihgs^on.the  rotor  shaft  which  contact  the  brushes  and 
are  used  to  conduct  current  into  and  out  of  the  rotating  fiet€Mx)ih 

(MOTE:,  Slip  rings  are  only  used  on  rotating  field  coils.)  ^  * 

D.    ElectromagneV-C'ore  of  magnetic  r^aterial  surrounded  by  a  coil  of  wire 
through  which  an  eteetrical  fcurreht  is  passed  to  n^pnetize  the  core 

II.  *  Major  components  of  electromagnetic  three  phase  charging  system  (Transparency 
2}  -  . 


r 


A,  Rotor- 

8.    Field  coil  *  ,         '  .  #  ^ 

.  C.    Stator  coils 

D.  Alterrvator  housing 

E.  Voltage  regulator 

F.  ♦  '  Rectifier'  (six  diode) 

G.  Battery  *  '  / 
III.    Types  of  three  phase  coit  connections  (Transparency  3)' 

A:    Delta  connected  ^  ^  ,  * 

B.  WYf  connected 


..5  • 
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^  '^/INFORMATION  SHEET   ^\       \^  / 

$      \  '    '"W.  '  Types  o^f-  three  phase  alternator  d^ignS  ^Transfjarency  4')  '       '     ^  '  '  '  \      *  ' 
A    '  Rotatir^  field  coi]^    '  \  * 

•  ^  -  1.       Field  ^oil  IS  wouQd  around  the  rotor  bet\?veen  *tyie  pole  pieces 

^  •         -     '  •  t, 

2.       Rotor  turns  inside  of  stator  assembly 

V       -   ;  •  ^ 

*  *    ^    *      ,  n  3:   ,    Slip  nngs  and  -brushes  used  tt)  rran^smit  ourr^nt  to  field  coih 
  ,    ^  B."  -^Stationary  field  coH  .  , 

^  *  1.  -  .,Fiejd  coil  and  stator  winding^  both  attached  to'alternator  x;6ver 

^  2-       Pole  pieces  of  rotor' rotate  between 'stator  and  field  coils' 

V.    Circuits  used  in  AC  electromagnetic  three  phase  dharging  system 
y  ^   A    -Fiefd  circuit      ♦    '    •  ^  ^  ' 

\  B.     Charging  circuit  '  ^  * 

^     •  •  •       C     Regulator  relay  coil  circuit  • 
Vl.    Operation  of  alternator 
^  ^^1^  ^Moving  magnetic  field  needed  to  produce  current 

1.  Battery  voltage  passed- through  field  coil  to  create  n^agnetic  field 

2.  Magnetic  field  set  into  rnotion  when  engine  is  started  ^ 
*              3   ^     AC  voltage  induced  m  stator  coils 

B      Change  to  DC     "  '      '  '  ' 

1        Current  is  changed  from  AC  to«DC  as  it  passes  through  rectifier^- 
2.       DC  charges  battery 


KLC 
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i' 


INFORMATION  SHEET 


A.    Mode  1  (Transparency  6)        ,  '  *  •  ' 

1.       Battery  voltage  J.ow*- — ^  •  ■  ^ 


t- 


Low  current  to  regulator  relay  coil 
-a.     No  magnetic  fietcf  produced 


^"^^^        .      b.     Armature  pulTed  up  by  spring  '        •    ^      .  ^ 

3..       Armature  y)uching  upp^r  contact  points 

«  • 

4.  Alternator  field  coil  current  . 

^    .      a.     Does  not  pass  through  resistors        '  .  ' 
*.  • 

b.     Amperage  is  1.6  amp^  '    '  j., 

4  \  ^ 

5.  High  field  coil  current  produces  strong  magnetic  field 

'  6.     .  High  alternate  output  ,  • 

B.     Mode  2  (Transparency  7)  *  * 

1.  Battery  ^voltage  normal      ^  .        [  '^  ' 

2.  Higher  current  to  regulator  relay  coil 

a.  Moderate  magnetic  field  is, produced  ^     •  ' 

b.  Armature  now  midway  between  upper  and  lower  contacts 
,  3.       Armature  not  touching  either  upper  or  lower  contact  points*' 

4.  Alternator  -fiigid  coil  current  .  , 
a.     Passes  through  10  .ohnr  resistor 

*b.     Amperage  is  O.T'^arnps 

5.  ^     Weak  field  coil  curreot  produces  weak  magnetic  field 

6.  ^^^ower  alternator  output' 


INFORMATIpN  SHEET    ^  •  ' 

t.    '  Battery-^^^age  high  -  -  -       <  -  . 

^/      High 'current  to  regulator  relay,  coil    ,    #  — 
^      '  . 

^    .  a.     Strong  magnetic  field  produced  ^  ? 

b.  Armature  puHed  down*by  magnetic  ^ield  \ 
,  '  *  *  J-  ^  «  - 

3.  Armature  touching  lower  contact  pomts 

4.  *    Alternator  field  coil 'current  '  f  • 
^  a.     Passes  through  TO  ohm  resistor               -  ♦ 

^  ,    b.     Through  fower  contacts  to' ground      '     '  - 

c.  Amperage  is  0      A     *       " ,  ;         \  ^ 

5.  No  field  coil  current-  produces  no  magnetic  fieW 

6.  No  alternator  output    .      '    -  '  * 

(NOTE.  In  actual  operation  the  movable  contact  arm  is  moving 
^    up  and  down  at  a  very  high  frequency  and  thus  holds  the  battery 
voltage  at  a  constant  level.) 
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i  MAJOR  COMPONENTS  OF 

/  THREE  PHASE  AC  CHARGING  SYSTEM 


FIELD  COIL 


ALTERNATOR  HOUSING 


ROTOR 


STATOR  COIL 


VOLTAGE 
REGULATOR 


RECTIFIER 


BATTERY 
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THREE  PHASE  COIL  CONNECTIONS 


i: 


Q  3-Wlre  Output 


■DELTA  CONNECTED  (3'  PHASE) 
Voltage  =  Single  Coll 
Current  =  1 .73  X  Sin'gle  Coil 


O  3-Wir6  Output 


WYE  CONNECTED  (3  PHASE) 

Volttjge=  1.73  X  Single  Cbit 
•CuFren't  =  Single  Coil 
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THREE  PHASE  ALTERNATOR  DESIGNS 
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ROTOR  W/FIELD  COILS 


ALTERNATOR  HOUSING 


STATOR  WINDINGS 


FIELD  COILS 


.STATOR  WINDING 
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Mechanical  voltage  regulators 


AKMATURE  SPRING 


REGULATOR 
RELAY  COIL 


i 


^  UPPER  CONTACT 
ARMATURE 

m 


POINT 
GAP 


ADJUSTING 
ARM 


J I  I 


I. 


RESISTOR 


LOWER 
CON-rt\Cl 


ARMATURE 


UPPER  CONTACT 


POINT  GAP 


LOWER 
CONTACT 


ARMATURE 
SPRING 


f 


ADJUSTING  SCREW 


REGULATOR  RELAY  COIL 
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RECyLATOR  /IIODE  1 


OUT 


REGULATOR 


TERMINAL ,     RELAY  ARMATURE 


TERMINAL 


TERMINAL 


ALTERNATOR  FIELD  COIL  CURREh^T 
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REGULATOR  MODE  2 


TERMINAL 


TERMINAL 


TERMINAL 


•ALTERNATOR  FIELD  COIL  CURRENT 


1    ^  ■ 
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REGULATOR  MODE  3 


TERMINAL 


IN 


REGULATOR 
RELAY  ARMATUREv.  * 


TERMINAL 


^IQa  FIELCt  RESISTORS 


TERMINAL 


ALTERjsiATOR  FIELD  COIL  CURRENT 


( 
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AC  ELEdTROMAGNETIC  THREE  PHASE  CHARGING  SYSTEM 
•  V.  UNIT  II         ,  '  -  , 

JOB  SHEET  #1-TEST<Sfc  CHARGING  RATE. 


M  -  71-G 
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c. 


/ 


I.    Tools  and  materials  .  * 

A.  *  Motorcycle  equipped  with  a  three  phase  ch^ging- system 

B.  ,  DC  voltmeter  .      —      ,  ,  > 

C.  DC  ammeter  '  ' 

#* 

D.  Hand  tool  assortment  '        ^       .      .  ' 

/' 

E.  Appropriate  service  manual 

•     •  •  ' 

^  F.     Safety  glasses 

II. '  Procedure  •  .  .  ^ 

(NOTE:  The  motorcycle  must  have_a  fully  charged  battery  before  this  test,y 

A.  Disconnect  the  rectifier  lead  frqin  the  battery  terminal  (lisually  the  + 
terminal)  -  *  .  ^ 

B.  Connect  the  DC  ammeter  in  series  between  the  disconnected. rectifier  lead 
and  the  battery  ♦   i  '  ^ 

'  C.     Connect  a  DC  voltmeter  in  parallel  from  the  disconnected  rectifier  lead 
^j^o  a  good  ground  '  *  ;^ 

D.    Start  the  eilgine  and  take  test  readings 

1.  With  switches  set  for  nighf^peration 

-    •    •  "'J 

-a.     Operate  the  engine  jt  the  "speeds  r^ommended  by  th^ 
manufacturer 

^    '  i  '       *'       .  '  " 

b.     Compare  the  amperagp  and  voltage  reading  vvith  the  service 
^  ,  manual  spfeciffcatioh^ 

2.  '  With  switches  set  for  (l^'!op^ation 

a.     Operate  the  engine  -at,  the  speeds  recommended  by  the 
manufacturer 

\        .       '    b.     Compare,  th^  amperage  and  voltage,  readings  with  the  service 
manual  specifications  ^  - 


(NOTE.  Readings  considerably  different  from  thosi  recommended  indicate, 
problems  in  the  charging  system.) 


ERIC 
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AC  ELECTROMAGNETIC  THREE  PHASE  CHARGING  SYSTEM 
.    •  UNIT  II 


dOB-SREET  #2-BENCH  TEST  FIELD  COILS,  STATlDR 
ASSEMBLY,  AND  R-ECTIFJER 


M  -  73-G 


1 


Tools  and  materials  *       *  . 

A.    Assortment,  of  field  coili-Rmating  type  or  stationary  type, 
p.    Assortment  of  stator  assemblies  and  tKree  phase  rectifiers 

C.  Ohmmeter 

•  / 

D.  Appropriate  ^prvice  manuals 

E.  Safftty  glasses      *  ,        ^  ♦ 
Procedure     '        '         .  - 

A.    Bench  test  field  coHj  for  continuity  and  grounds  . 

1.       To  che^k  fdr  continuity,  connect  the  ohmmeter  leads  to  the  slip 
rings  of  the  rotating  field  toil,  or  to  the  two  leads  of  the'statiohary 
^ -s,  field  coil  (Figures  1  and  2)  ' 

•    '  (NOTE.  A  high  or  irtfinite  resistance  indicates  a  poor  connection, 

or  a  broken  wire,)/  -  .  ' 

To  be  conductive 
Ohnnmeter  leads 


ROTATING  FIELD  COIL 
FIGlmE  1 


Not  to  be  condu<!tive 


ERIC 


STATIONARY 
FIELD  COIL 


FIGURE  2 
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.  JOB  SHEET.  #2 

2..      To  check  for  ground*,  connect  pne  ohmmeter  lead  to  a  slip  ring 
Qf  t:he  rotating  field  coil  or  to  a  fead  of  the  statipnary  field  coll, 
•     .     •   anj  the  other  ohninneter  lead  to  the  metal  part  of  the  rotating 
field  cdil  or  metal  core  of  the  stationary  field  coil 

(NOTE:  Any  continuity  indicates  a  grounded  field  coil  af(d  is 
-    defective.)  '  ' 

B,     Bench  test  stator  coils  for  continuity  and  grounds  ^ 

*1.       Connect  the  ohmmeter  lead's  between  any  two  leads  of  th^e  stator 
^  ,       assembly  and  test  cfll  three  leads  (Figures  3  and  4)  / 

(NOTE:.  No  continuity  indicates* broken  wires.) 


not  to  be  conductive 


-  to  be  Conductive  betv^een 
3  wires  resistance ; 
nearly  0  ^ 

FIGURE  a 


FIGURE  4 


2,       Connect  one  ohmmeter  lead  to  a  $tator  coil  lead  and  the  other 
%^    ohmmeter  lead  to  the  metal  frame  (Figure  3) 

(NOTE:  Any  continuity  indicates  grounded  coils  and  tMe  stator 
'  *  assembly  is  (defective.) 


) 
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JOB  SHEET  #2- 


C.    Bench  test  three  phase  rectifier  '  • 

1.       Using  the  ohmmeter,  tftst  ea^h  diodeSn  the  rectifier 

"'2/       Connect  the  ohmmeter  across  each  individual  diode  (Figure  5) 

I  •  (MOTE:  Consult  the  approptiate  service  manual  because  there  are 
^  many  different  makes  and  models;  and  color  codes  ^ary.) 

^.       Reverse  the  connections  across  the  same  diode 

(NOTE:  The  diode  should  show  conductivity  in  one  direction 
on^y.  Any  diodeahat  shows  conductivity  in  both  directions,  or 
"    no  conductivity  in  either  direction  is  detective.) 


7^ 

1 


0  r 


A 


FIGURE  5 


/• 
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AC  ELECTROMAGNETIC  THREE  PHASE  CHARGING  SYSTEM 

•UNIT  II 

>  .     »  •  ■ 

JOB  SHEET  #3-  CHECK  AND  ADJUST  VOLTAGE  RE'GULATOR 


ERIC 


I.  Tools  and, materials 

J  '  ■    '  ■    f       ■  ' 

A.  DC  voltmeter  /  ^    •  _  ' 

B.  Hand  tool  assortmenl 

C.  Appropriate  service  manual  ,  ^ 

D.  Safety^  glasses 

II.  Procedure 

A.    Disconnect  the  rectifier  lead  from  the  bajttery 


B.     Connect  a  DC  voltmeter  to  the  Vectifier  wire  and  to  ground  (Figure  1) 


DC  voltnneter 


FIGOJRE  1-^ 


.Bqtjery 


C.  Remove  the  cover  from  the  voltage  regulator  and  locate  the  adjusting  screifl; 
or  arnr)  ^ 

D.  •  Start  the  engine  and  operate  at  about  4,000  RPM 

E.  Test  the  charging  vo'tage 

(NOTE:  On  jnrK)St motorcycles  the  charging  voltage  should  be  between  J4 
to  15  TOtts.  .Consult  the  service  manual  for  exact*  specifications.) 

■     /.  • 
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JOB"  SHEET  #3' 


To  change  the  jJoltage,^  adjust  the  spring  tension  on  the  regulator  armature 
(Figures  2  andf  3)  ^  ^ 

(NOTE:  Th'J is  usuaffy  done  with  an  adjusting  screw  oV  arm.)  . 


ADJUSTING'  SCREW 


^  CONTACTS 


FIGURE  2  . 


) 


ARMATURE  SPRING  • 
ARMATURE  SPRING' 


ADJUSTING  ARM 


ARMATURE 


CONTACTS         piGURE  3 


'1^  J,. 


G/  To  increase  voltage,  increase  spring  tensfoh;  to  decrease  voltage,  dec^h^J/  ^ 
'  ;^pring  tension  '  . 

H.    Replace  regulator  cover  and  take  final  voltage  reading  /  ^ 

/  '         r  ' 

ft 

s  .  » 
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AC-  ElECTRQMAGN^IC  THREE  .PHASE  CHARGIIV^G  SYSTEM 


.UNIT 
TEST 


NAME 


Match  the  terms  on-the  right  to  i:he^  cor^t -definitions, 

.1. 


a.  Coil  of  wire  through  which  battery 
current  ^  flows  to  .establish,  ^an 
electromagnetic  field  for  use  in  the 
induction  prbce^ss 


.  ,lterriator>  system*  in  which  the  -wav^ 
forms  are  120*  apart  per  revolution  of 
a  single  magnetic*  field 


2. 
3, 
4. 


•  Slip  rings  ^ 

Field  cpfl 
'  Tliree  phase'  / 

Electromagnet 


c.  Brass  rkpl  on^the  rotor  .shaft  whTch  ^  ,  • 
7     ^     contact^fee  brushes  and  are^  usfed  to 

r  conduct  cu^nt  inter  Snd^  »ut  of  th^^^, 
\        rotating  fiek|  coils*  ' 

d.  Core  otmagnetic  material  surrounded  by  ^ 
'       i    a  coil  of  wire  through  wliich  ap  e1^.ctrical 

current  is  {passed,  to  magnetize  the  core  f  ♦  ' 

Select  the. major  components  of 'the  AC  elettrwi^ggnetic- three  phase  chargmg 
'Syst^  by  placing  an  "X"  irf  the  appropriate  blanks.  '  , 

-  '  i        '  •  ' 

a.  Ignition  coiL  '  j^/* 


►  *  b.  Voltage^  cegulat 


c.  Battery, 

^ngle  coil 
6.  rf^otor. 


lulat^ 


Amplifier  ^ 

\  g,.  St&tor  (ioils 

h.  Starter 


^,   Ahernator  housing 
j,  Tielft  coil    •  ^  ^ 


 ^k.^Pqint^  and  condenser 

I.   R^ptuier  (six  diode) 
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Identify  the  types  of  three  phase  coil  connections. 


Cutout 


.       Match  th0.  types  of  three  phase  alternator  designs  on.  the  right '40  tt^e,  correct 
design  characteristics.  *^  ?  *  '      '  '--•^ 


^a.  nyd  coil  gnd  stator  windings  both^ 
^Cached  to  alternator  -cover  ^  ,    ^  ^ , 

b.  Rotor  turns  inside  erf*  stator  'as^mbly 


c.  Fieltfh^otr  is  wound, around  the  rotor 
between  the  pofe*  pieces 

d.  Pole  pieces  of  rotor  rotate  J^weeo 
.Stator  and  field  xoils.     *   ^  , 


2. 
0 


Rotating 
X   filsid  coil 

l^t^tionary 
field  coil 


e.  Slip  rings  and  bryshes  used  to  transmit ,     ,  . 
'      current  to  field  coil  '    .  ^   ^  '  . 

.  1^  Select  the  circuitjs  usedin  the  ACjelectromagn«tic  three  phase  charging^system  b\i<>^ 
.  '    placing  an  "X"  in  the' appropriate  blank. 


_^a.  Chargirtg^circuit  • 
b^lDper?  circuit  ^  ' 


^  cTNefd-eic^it 


d,  Lighting  circuit  -    *  , 

e.  Short  circuit  « 

f*   Regi^tpr' relay  coil  circuit  « 
Motocross  -circuit  ^ 


6.    ,  Describe  tf\e  operation  of  the  alternator. 
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Describe  the  operation  of  the  mechanical  voltage  regulator. 


( 
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Demonstrat^*  the  ability  to: 

a.  '  Test  DC  cViargjng  rate.  "  ^     * "  ^ 

b.  Bench  test  field  coils,  stator  assembly,  arid  rectifier. 

c.  Check  and  adjust  voltage  regulator. 

(NOTE:  If  these  activities  have  not  been  accomplished  prior  to  the  test,  ask 
your  instructor  when  they  should  be  completed^ 

i     •  • 


AC  ELECTROMAGNETIC  THREE  PHASE  CHARGING  SYSTEM  ' 

UNIT  II 


ANSWERS  TO  TEST 


a.  2  '  ^ 

b.  '  3      .  '  ,  . 

c.  1    •  .        .  . 

d.  4  *  - 

*     »  -  • 

b,         g,  i,  I,  I  ^    •        .   *    ' ,  ' 

</ 

a.  D%lta  connected 

b.  WYE  connected 

b.  '  1  -  '        '  \ 

*  » 

d       2  >  ^  ' 

.e.     1  • 

^,  c,  f     •  *  •  •  "*  •  • 

Description  should  include 

a.     Moving  magnetic  field  needed  to  produce  current 

'  -    1)  /     Battery  voltage  passed  through  field  corl  to  create  magnetic  field 
\  *     2)  *     Magnetic^fi^ld  set  intG>  motion  when  engme  is  started  y 

3)       AC  voltage  induced  in  stator  co^ls  /'  • 

b     Change  to  DC  \ 
$  Cur-rej^t  is  changed"  fr^n^  AC  to.  DC  as  it  passes  th/ough  rectifier 

2)    *    DC  Charges  battery  ^ 
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Description  shojuld  include:  \- 

1 )  Battery  -voKa^fe  low 

2)  Low  cu/rent  to  regulatoc  ralfey  coil 
a)     No.  magnetic  field  produced 

.  b)     Armature  pulled  up  by  spring 

*  3)       Armature  touching  uppqr  contact  points 

4)    ^  Alternator-  field  coil  current  ^ 

a)  Does  not  pass  through  resistors 

b)  Amperage  is  1.6  amps  »  * 

*  5).      High  field  coil  gurreat  produces  strong  magnetic  field    ^  - 
6)       High  ^Iter-nator  output  '     -  r 

V  -      '      ^  ' 

h.  '  Mode  2  •  '  .  '      X  • 

.  U       Battery  voltage  normal 

2)  Hiflher  current*- to  regulator  reldy  coil  '  / 
aV  '  Moderate  magnetic  field  is  produced  * 

*    b)     Arr^ature  now  midway  between  upper  anc|  lower  contacts^ 

3)  Armature  not  touching  either  Upper  or  lower  cootact  points 

4)  Alternator  field  coil  current 

a)  Passes  through  10  K)hm  resistor  .  . 

b)  Amperage*  is  0.7  am*ps 

5)  Weak  field  coil  current  produces  weak  ma^etic  field 
'  6).    •  Lpwer  altemator  output 
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C.    Mode  3      /   '  .  ,  ^ 

1)       Battery  voltage  high 
t 

2V      High  cyVrent  to  regulator  relay  coil 
.  a)  \Strong  magnetic  field  produced 

b)  Armature  pulled  down\by  magnetip  field  * 

•   •   3)      .Armature  touching *lower/ contact  points 
*  • 

4)  Alternator*  field ^ coil  current 
a)^fcasses  through  10  ohm  resistor 

.      "  b)    Through  Ibwer  contacts  to  ground 

c)  Amperage  is  0 

5)  No  field  coil  current  produces  no  magnetic  field  ' 
'  6)  '     No  'alternator  output 

r 

Performance  skills  evaluated /to*  the  satisfaction  of  the  instructor 
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BATTERY  IGNITION  SYSTEMS 
UNIT  114 


un)t  objective 


After  completion  of  this  unit,  ]the  student  shouWJbe  able  to  identify  the  components 
of  a  battery  ignition  •system  and  ^jelect  the  typ^s^'of  system  designs.  He  should  also  be 
able  to  match  the  operating  characteristic^  to  the  correct  type  pf  systen*i  designs  and 
demonstrate  the  ability  to  adjust  ignition  timip^  with  a  dial  indicator  and  reference  marks, 
and  check  timing  and  advancfe  with  a  timing  light.  This  knowledge  will  be  evidenced  through 
demdnstration  and  by  scoring  eighty-five  percent  on  the  unit  test. 


^  '  SPECFFIC  objectives      ^  ^ 

* 

After  completion  of  this  unit,  the  student  should  be  able  to: 

1.  Identify  the  comporfllnts  of  e  battery  ignition  system. 
2:      Select  the  types  ^f^  battery  ighition  system  designs. 


3.  Match  the  types  of  multi-cylinder  ignition  system  designs  to  the  correct, 
operatmg  characteristics.        '  ^.    '  . 

4.  Demonstrate  the  ability  to: 

a.  Adjust  ignition  timing  with  dial  indicator  and  Qhmme^er. 

b.  Adjust  ignition  timing  with  reference  marks. 

'    c.     Check  ignition  timing  and  advance  with  timing  light  and  tach 
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BATTERY  IGNITION  SYSTEMS 
.  .  •  UNIT  III 

•       >  SUGGESTED  ACTiVITtEB  ^ 

I.  ll^structor: 

A.  Provide  student  \(vith  objectiveWieet. 

B.  Provide  student  vyith  informaticm  sheet.  ' 

C.  jVlake  transparencies. 

« 

D.  Discuss  unit 'and  specific  objectives: 

E.  Discuss  information  sheet.  . 

.  F.     Demonstrate  and  discuss  the  procedures  outlined  in  the  job  sheets. 

G.  From  old  parts,  construct  an  ignition  system  mock-up. 

H.  Obtain  worn  or  damaged  parts  for  illustration  of  malfunctions, 
*  I.     Give  test. . 

II.    Student.  - 

A.    Read  objective  sheet. 


B.     Study  information  sheet.  - 
^  C.    Complete  job  sheets. 

D.  Complete  activities  assigned  by  fnstructor. 

E.  Take  test. 

INSTRUCTIONAL  MATERIALS 


I.    Included  in  this/unit.  * 
.  A.    Objective  sheet 
.  B.'    Information  sheet 

C.    Transparency  masters  \ 

1.  TM  *1-Components.,of  Battery  Ignition  System 

2.  '     TM  2-Basic  Battery  Igni.tion  System' 
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3.  TM  3-Type  I  Battery  Ignition  System 

^  '  A.  TM  4-Type  II  Battery  *  Ignition  System 

5.  TM  5-Type  I  Variation  Battery  Jgnition  System     *  / 

'6.  TM  6-Combination  Type  I  and  Type  II  Battery  Ignition  System 

D.  Job  sheets  ^ 

1.  Job  Sheet  #1-Adjust  Ignition  Timing  with  Dial  Indicator  and 
phmmeter  •      *  ^ 

2.  Job  Sheet  #2-Adjust  Ignition  Timing'  with  Reference  Mai^ks  ^ 

3.  .  Job  Sheet  #3--Check  Ignition  Timing  and^Afvance  with  Timing 

Light  and  Tachometer 

E.  Test  '  .  '  • 

F.  Answers  no  test  ,  ^  ■ 
II.    References.   *        ^               .  ' 

A.    Honda  CB750  Service  Manual.  HondS  Motor  Co.,  Ltd.,  1971. 

♦  ^  *  r         -  ~ 

B     Honda  250-350  Service  Manual.  Honda  Motor  Co.,  Ltd.,  1972. 
\  ' 

♦  C.    Honda  450  Service  Manpal.  \^onda  Motor  Co.,  Ltd.,  1971. 
^  s 

Honda   Motorcycle  and  Power  Products    Training '  Manual,  Gardena, 
^  ^  California:  American  Honda  Motor  Co.,  1975. 

E.  Motorcycle  Electrical  Equipment  Service  Manua^^b\\caX\on  No.  3621. 
Joseph  Lucas  Ltd.  *  • 

F.  Suzuki  T250'T350  Service  Manual.  Suzuki  Motor  Co.,  Ltd.,  1969. 
■  G.    SuziJl<i4^GT550  Service  Manual.  Suzuki  Motor  Co.,  Ltd.,  1973. 
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BATTERY  IGNITION  SYSTEMS 
-  UNIT  III 


INFORMATION  SHEET 

I.    Components  of  a  battery  ignition  system  (TransRarency  1)  " 

A.  Battery  ^  * 

B.  Fuse  1 

C.  Ignition  switch 


(NOTE:  Some  models  also  have  an  emergency  kill  switch  on  the  handle 
bars,)  . 

0.  Coil 

E,    Contact  points  i 


F.  Condenser 
r  G.    Spark  plug 

H.  Breaker  cam  *      .  ■  . 

I.  Breaker  plate        ^  *  ^ 

II.  Types  ol'battery.iignition  system  designs  y 

A.  Basic  sys^em-\ingle  cylinder  engines  (Transparency  2) 

B.  Type  I -Two  cylinder  engines  with  •180'*  crankshaft 

C.  Type  ll-Two  cylinder  engines  with  360''  crankshaft 
[>.  ^s  Type  I  variation-TJiree  cyliryJer  engines. 

E.     ConTpnatior%-Type  I  anjd  Type  ll-Four  cylinder  engines  * 

III  ^ 

III.  Operating,  characteristics  of  multi-cylinder  ignition  system  designs 

A.    Type  I  (Traf^'sparency  3)  * 

1.  .     Multiple  joints  and  condensers  (1  for  each  cylinder) 

2.  Multiple  coils  and  condensers  (1  for  each  cylinder)" 

3.  Fires  each  plug  as  needed 
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"    INFORMATION  SHEET 

B.  ^  Ty0e  It  (Transparency  4) 

1.       Single  point  and  condenser 

.  2.       Single  coil  with  dual  secondary 

»  « 

3.      /Fires  both  plugs  every  revolution  ^ 
a.     One  cylinder  will  be  on  compression  stroke 
.  b.     One  cylinder  will  be  on  exhaust  stroke 

C.  Type  I  variation  (Transparency  5) 

1.  ,    One  set  of  points  and  condenser  and  a  coil  for  each  cylinder 

2.  Equivalent  to  three  complete  Type  I  -ignition  systems 
p.    Combination  Type  I  and  Type  II  (TrarfRjparency  6) 

1.  Tw0  points  and  condensers'  "^^ ' 

2.  Two  coils  ,  '  . 

3.  Frres  a  combination  of  two  cylinders  alternately 
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^     COMPONENTS  OF 
BATTERY  IGNITION  SYSTEM 


IGNITION  SWITCH 


PRIMARY  WiRE 


SECONDARY  CABLE 


BREAKER  PLATE  aDV^CE^' 
\  WEIGHTS 

CONDENSER 


PRIMARY 
GROUND  WIR^ 


IGNITION  CCH 


BREAKER  CAM 


CONTACT  POINT€ 


FUSE 


SPARK  PLUG 


MTTERY 


r 


ERJC 
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BASIC  BATTERY  IGNITION  SYSTEM 


iiiTi 


CONDENSER 


POINTS^ 


SINGLE  CYU^NDER  DC  IGNITION 
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'  TjS^PE  I  BAltERY  IGNITION  SYSTEM 


SWITCFI 
COIL 
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TYPE'II  battery  JGNmON  SYSTEM 


:  -  CONDENSER 

  '    '  rtUGST 


^ POINT  I  BREAKER 


9- 
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TYPE  I  VARIATION 
BATTERY  IGNITfON 
-  SYSTEM 


BREAK$R  CAM 


COILS 


SECONDARY  WIRES 


PRIMARY  WIR^S 


CONDENSER 


POII^TS 


CONDENSER 


IGNITION 
SWITCH 


CONT/^T  BREAKER 


IGNITION  COJLS 


ENGINEtSTOP 


SWIT( 


J  FUSE 


JSE  P  . 


BATTER-Y  1^ 


f 


13-  as 


SPARK"  PLUGS 


•  TM  -  5 
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COMBINATION  TYPE- 1  AND  TYPE  II 
BATTERY  fGhilTION  SYSTEM- 


Spark  plugs 


^  BatteiV 
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BATTERY  IGNITION  SYSTEMS 
UNIT  \\f  / 


JOa  SHEET  #1--ADJUS'r  IGNITION  TIMING 
WITH  OIA-L  INDICATOR  AND  OHMMETER 


Toots  and  materials     ^'     ■     •    *  *    \       .     •      *  *  .  ♦ 

A.    Dial  indicator      *  ,  ,  %  «  . 

B'     Spark  plug  wrench  ^  .  *      \^    Y  * 

oVmfneter  or  other  suitable  continuity  tester        •         .        .  ' 

D.  Ignition  pomt  gauge 

•  « 

E.  l-fend  tool  assortment  «   *     .  -  • 

F.  .Appropriate 'service  manual 

G.  Safety  glasses        .    '  .  '  * 

ProcedurK  >  "  * 

;  ■     \  •      •  ^     ■      -  .  ^    .  '  . 

A.  Remove  spar1<  plug. 

B.  Ren^oVe  contact  point  cover      ^  *  • 

C.  »  Rotate  engine  until  ignition  point  rubbing  block,  is  resting  on  the  highest 

point  of*  the  breaker 'cam  -» 

D.  Adjust  the  poirft  gap  accor*ding  to  service  manual  specifications  for  your 
motorcycle  make. and  model  (figure  1) 


FIGURE! 


,       -  r 


E.  -  Rot^ite  eagine  until  piston /is  BTDC  oji  (jtempres^iOn  stroke     ^  s  ' 

F.  Inst'all  di^J  indicator  in  the  spark  plug  ^bc^le'^     .  ,  . 

G.  Rotate  engine  in  the  direction  of  nprmaj  rotation  ancl  lopate  top  dead  earner 
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■    dOB. SHEET  #1 '     •     *  '    .  ■ 

'  W.    2ero  dial  indix:ator  ♦  * 

^1.     Rotate""en^ine  against  normal  notation  90''     »  ^  :  * 

J.     Rotate  eng^  in  the  direction  of  normal  rotation  until  piston  is  the  correct 
distanc-e  BTOC  as  indicated  by  dial  indicator    -  ... 

^  ,     (CAUTIOIM   Regular  dial  indicators  can  be, used  only  on'engmes  with'spapk 
plug  holes  straight  through  top  of  cyfinder  head.  Special  tools, and  ( 
procedures  must  Ije  used  for  engines' with  angjed  spark  plug  hales.)  > 

iNOTE   Most  manufacturers  specify  the  distance  BTDC  in  |30th- thousandths 
of^an'  inch  and  hnjndredths  of  a*.millimet£^.)-  •  ,*    •  ; 

*  • 

K    disconnect  the  primary  -lead  or  leads  from  the,  points  ^     -  ' 

'  .   "  *.  '  •    '  -  '  ,  '  ^  •  ' 

L*     Connect  the  ohmmeter  or  continuity  tester  to  the  primary  terminal  of  the 

.aointsvr^ci'to  grounr^  (Figure  2)       '  '  ^  •  '  * 


"FIGUR€  2 


kaosen'  the  breaker  plate  motjnting  screws'  '  i  ' 

N     Rotate  fie  breaker  plate  as  necessary  ur^til  the  exact' instant  ^the  points 
.^!^n,  ds  inOicated  by  the,  ohmmeter  or  other  tester  ^ 

"      *  # 

P  •  .  PechocI;  the  tirnttig  by  turning  the  encjine  backwards  a  short  distance  and'  ^^^^ 
^tlen  forv.vard  unt»l  the  dial  indicator  shows  tr>e  exact  ^distance  ,BK)C^n*d 
the  points  first-  b'^eak  •    '  ^  ' 

(NOTE    It  may  be  j^ecessary  to  repeat  the  procedure  unti-l  th{?  timing -is^ 
cofectj  ^  *   .  .     ^  ^ 

Q     Rennovp  test  equipment  and  reinstall  wires,  ^ark  plug,  and  p^)'mt-co<^^' 

(NOTE  lf;;'the  engine  is  a;  muithCylinder  with  more  th^n  c^pe  point^et, 
each  cylinder  n>ust  be  timed  individually  Also,  some  manufacturers  call 
for  the*  timing  to  be  set- with  the  centrifugal  advance,  held  in  its  advance 
position, 'if  so  equipped   Consult  service  "manual.) 
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•  BATTERY  IGNITION  SYSTEMS 
UNIT  III  .         *  - 

Uj    job  SHEET  #2--ADJUST  IGNITION  T<MlNG  WITH  REFfeRENCE  MARKS  . 

fl.  "Tools  and  materials 

A.  Ohmmeter  or'continurty  tester 

B.  Hand  tool  assortment  •  * 

7    .  -         •     ••  '     '  • 

C.  Ignjtion  point  gauge  , 

D.  AppropTt^e  service  manual  ^ 
^  E.     Safety  glasses  \ 

Procedure  ,  ^  *      '  - 

^  A.*  Adjust  timing  an  individual  breaker  plates  1 

-1,  ^.     Remove  point  cover  and  flywheel  or  rotor  .cover  if  they  are  two 
^     ■  •  separate  covers  ,  *  » 

2.     ,  Rotate  engine. until  ignition  pom^ilibbing  block  is  resting  on  the^ 

highest  point  of  the  breaker  cam 
.     •  •  '  % 

*       '3.       A'djust  the  points  aecordmg  to  service  manual  -  specifications 
^        (Figure  1) 


\ 


Figure  i 


{NOT£-  Many' engines  equipped,  with  Type -f  ignition  systems  i2 
sets  of  contact  'points)' will  have  a  range. that  the  point  gap  can 
be  set  at,  such  as  .012Mto  .016"  clearance.  In  this  case  set  the 
po'ints  at  ,014",)        ^  - 

.»    ■•  .  • 
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JOB  SHEET  #2 

4 


4.       Rotate  the  engine  until  reference  marks  are  in  aligjtment  (Figures 
*    2  and  3)  /  _      i  v 


(NOTE:  Be  sure  to  use  the  correct  reference  marks  for  each 
cylinder )  ' 


5.       Disconhect  the  primary  wires  from  the  points 


« 


^    7^       Loosen  ancf  rotate  the  point  breaker  plate  as  necessary,  until  the 
.exact  irjst'ant  the  points  opeh  as  indicated  by  the  tester 

8.  f    Repeat  the  procedure  for  each  pomt  set  on, each  individual 
cylinder 
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JOB  SHEET  #2 


B.    Adjust  timing  on  comnnon  breaker  'plate 

1.  Time, .first  cylinder  by  rotating  the  breaker  plate 

2.  Check,  second  cyJinder  '  i 

>   '         1N0TE:*  If  It*  needs  ad)ustment,4the  bfjeaker  plate  cannot  be 
rotated  agaiira^his  would  change  the  timing  of  the  first  cylinder. > 

i     3.       Time  second  cylinder  by  regapping  the  points  fjor  that  cylinder 

(NOTE:  A  wider  gap  will  advance  the  timing,  and  a  closer  gap 
will  retard  the  timing.)- 


\ 
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BATTERY  IQMITION  SYSTEl 
UNIT  III  , 

■JOB  SHEET  #3--CHECK  IGNITION  AIMING  AND  ADVANCE. 
WITH  .TIMING  LIGHT  AND  TACPfOMETER 


Tools  and  materials 

A.  Timing  light 

B.  Tachometer 

C.  Ignitj^on  point  gauge^ 

I  ^ 

D.  .    Hand  tool  assortment  ^      ,  '  ^  V 

E      Motorcyo4^^T7ftHpq^.with  ^  centrifugal  advancp  and  timihg  *efer&nce  nrrarks'  > 

F.  Appropriate*  service'  nnanual  ^    ^   ^-      '  ^  ' 

G.  •  Safety  glasses  ^ '       '  '  . 

i 

-  *  •  ■ 

Procedure         .  -  "  . 

A.  R'emoye  point,  and/or  flywheel  or  rotor  covers 

B.  *  Rotate  engine  until  ignition  poir^t  rubbing  block  is  resting  on  the  highest' 

point  of  the  breaker  cam  aad  adjust  point  gap  to  correct  specifications  - 

C     Connect- th^  timing  light  lo  the  battery,  plug  cable,  and  plug       *  ' 

(NOTE*  If  a  multi-cylinder  engine  is  to  be  checked,  each  cylinder  must 
be  checked  mdividuafly,) 

*  *  a. 

D,  Connect  the  tachometer  to  the  system 

E.  .Start  the  eng-ne  and  let  \\  idle  ^  '    ,  ^ 
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JOB  SHEET  #3 


F     Point  the  flashmg  timing  light' at  the  reference  marks  (Figure  1) 

(NOTE.  If  't^)s^dj:orrect!Y',  the  reference  nnarks  will  be  in  alignment  each 
'time  the  light 'flashes.  If  .reference  marks  do  not  line  up,  the  breaker  plate 
must  be  .rotated  or  the  point  gap  readjusted.) 


TIMING 
J^IGHT 


TACHOMETER 


'FIGURE  1 


G     Consult    the   service,  manual    for  the   degrees  of   advance   and  RPM 

specifrcations 

H  '  Speed-engine  up  to  specified,  RPM  and  check  the  amount  of  spark  advance 
on  The  reference  marks 

(NOTE  If  advance  is  mcorrect,  inspect  the  centrifugal. advance  mechanism 
for  binding  of  the  weights  or  breeker  cam,  weak  oi^broken  springs,  and 
worn  pivot  pins.)  .     '  '  , 


I  .     Per/icve  the  t'mmg  light  and  tachoijpeter  and  replace  all  covers 
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Select  the  types ^ of  battery  ignition  system  designs  by  placing  an  "X'*  in  the 
Sppropj^te  blanks. 


 a.  Combination  Type  J  and  Type  II 

 b\  Combination  Type  U  and  TypeNy 

Type  I 
d.  Basic  system 

 e.  Type  M  variation 

f.  Type  I  variation 


g.  Type  IV' 


h.  T^e 


Match  jthe  types  of  ^multi-cylinder  ignition  system  designs  on  the  right  to  the 

correct  operating  characteristics.  • 

/  >^a.  .^^  Fires  a  combination  of  two  cylindei?         1.  Type  f  variation 
^/^  alternately 


2.  Type 


^fi    -    b.  Fire^pboth-  plugs  every *jrevolution 

3.    -   Combination  Typf 

'  ^c.  One  set  of  points  and  condenser  and  a  ^^P^  " 

coil  for 'each  cylinder 


Type 


Fires"  each  plug^as  needed 


Demonstrate  the  ability  to:  / 

a.  Adjust  ignition  tinning  ^khj  dial  indicator  and  ohmmeter. 

b.  Adjust  ignition  timing  with  reference  marks. 

c.  Che^*igni^i«(^  timing  and  advance  with  timing  .light  and  tachomete/. 

(NOTE:  If  these  activities  have  not  been  accomplished  prior  tQ  the  test,  ask 
your  instructor  when  they  should  be  con^pleted.)  '      ^  ) 


/ 
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BATTERY  IGNITION.  SYSTEMS 
•     UNIT  III 


ANSWERS  TO  TEST 

t 

■a.  Coil 

b.  ]gr>ition  switch  ^  /      '  „ 

c.  Battery 

d.  Fuse 

JB.     Contact  points       A  • 

f.  Breaker  cam 

g.  Spark  plug  ^  .  v 

h.  Breaker  plate 
I..     Condenser  ^  /  ~ 

a,  c,  d,  f, /h.  '  ! 

a.     3        '  '  ^  ' 

b  4 

c.  1  .  • 

d.  2  .  •  ■ 
Performance  skills  evaluated  to  the  satisfaction  of  the  instructor 
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•    ^  •  "  •  -A. 

.    ENERGY  TRANSFER  IGNITldl^SYSTEMS 

\  :'  '  •  ^.      '  UINUT  JV; 

■    •    .        -     .  ■.  f,.  • ,  - 

V     ■  .  UNIT  OBJECTJVE  »^  ' 

'After  corhpletion/of  this  ijnit,  the  student  should' be  able  to  identif'^^  the  components 
of  the^energy  transfer  ignition^stem,  describe  the  operation  of  thifsystem,  and  distir\fluish 
between  ,thQ^  energy  transfer  system -and  tfie  conventional  magneto  system.  The  student 
shoutd  #lso  demonfstwte  the  abilit^  to  test  the  energy  transfer  ignition  System'.  This 
knowledge  will  be  •eVidenj^jL  tN;ough  demonstration  ,and  by  scoringjfeighty-five  peircent^ 
on  the  urrit  test./      ^"^^^  *      '  J 


, SPECIFIC  OBJECTIVES 


After  comple,tiqn'  of  this  unit,  the  student  should  be  abfe  to: 

'  1.      -Identify  the  componef^te  of  the  energy  transfer' igrktion  system. 
•  *  ^  •  T  ' 

2.       Describe  the- operation  of  the  energy  ^^ptrtsf^r  -ignjtion  sysfem. 


gy^^^^ptrlsf^r  jc 


3.  Distinguish  between  the  energy^ansfer  ignition-sy'iterp  and  the^conventtqnal^ 
magneta  ignition  ^^te<n.     '  ^>  ^ 

4.  Demonstrate, th^  ability  to^test  energy  traltisfer  system  for  continuity  and 
-i^ro^nds.     \    ^  „    /  '  \     ,  I  V 


0* 
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T/tANSFER  IGNITION  SYSTEMS 
UNit  IV  .  >    ^  ' 


SUGGESTEt)  ACTIVITIES 


InjStmctor: 

A.  /  Provide  stucjent' \{vith*objectiye  sheet. 

B.  Pro^iie  student  wijh  information  and  job  sheets 

C.  -  Make  transparepcies.  -  i* 

D.  Discuss  unit  and  specific  objectives.  *  .  ^ 

E.  Discuss  information  sheet.     -  '  ' 

F.  Demonstrate  and -discuss  the  procedure  oJtlined  in  the  job  sheet. 

G.  /Construpt'a  mock-up  of  an  energy  transfer  system  from  available  used  parts. 


"4H.    Cive  test. 
Student:  ' 

A.    Read  objective  sheet. 
Bk  '  Study  information  sh'eet 


C    .  Complete  job  sheet. 

D.  Complete  activities  assigned  "by  ipstructor.Nj^  . 

E.  Take  test.    "  .  \^ 

•  -     INSTRUCTIONAL  lyiATEfJI AL§' 


Included  in  trtis.unit*  •  ^ 

A.  'Objective  sheet  ,     .     .  '  -* 

B.  .  Information  sheet      /  "  *    t^-  /  .  .  " 

C.  Transparency  masterr         '     .  .  .  ^   ^  * 

1.  TM1 -  Components  of  En^gy  Transfer  Igrtition  Svst6m^     %    ^  , 

*  \  *  . 

2.  TM  2"Operatiofi  of  Energy  Trartsfer  Igqition  System 
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Job  Sheet  #t-Test  Energy  Yransfer  System  for  Continuity  and  Grounds- 
•E.    test  •     ,        '    ^  '  . 


It.    Reference'*- '* 


P\    Answers  to  test  ,  ^'^  e  ' 

.   -?•  : 

.       ^    -  •  '  .  ^ 

A.    Honda  ^  Motorcycle   and  Povfer   Products    Training  ll^ldnuaL  .  Gardens, 
Gahfornia:  'American  Honda  Motor  Co.,  1975- 

^•B.   JAS^^^Suzuki  Technical  Training  Centers  Training  Handouts.  U.S.  Suzuki 
^/otor  qo.,-Ltd.,  19T6.  t  * 

C.  si^w^/  Constructions  and  Work^  of  Electrical  Equipment.  J^iukl  Motor 

D.  Mdiforcycle  Service  Manual.  Vol.  1 .  3rcled.  Kansas  City,  Missouri.  Technical 
Pubiicatiohs  Division/lntertec  Publishing  Corp. ,.1972.  ^ 

E.  ■  Chilton's  New  Motorcycle  Troubleshooting  Guide.  Radnor,  Pennsylvania. 

Chilton  BookXo.,  1973.  ' 
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ENERGY  TRaIj^FER  IGNITION  SYSTEMS  '  ^ 
^,  •    UNliT  IV  ,   •  ^  • 


INFORMATION  SHEET 

i 


Cpmponents  of  the-  ener>gy  translfer  igciilwpn  system,  (transparency  1) 
•  »  *'  >  •  »  * 

A.  Magnetic^flywh«el  .  ' 

B.  Primary  coif  *  ,  /* 
(NOTE:  This  is 'sometimes  called  the  energy  transfer  coil.)  * 

C.  Contact  points       »  v  ^      *  '    ^  ^  ' 

D.  Condenser  C'^         ,  *     ^  ' 
E     Groubd  type  ignition  switch  '  r  * 

S^conda/7  ignition  coii  and  secondary  wire'j         '  , 


G.,  -Spark 


H,    Breaker  cam  '  *  ,  ^ 

(NOTE ''The  magnetic  flywheel  ^nd^primary  coil  are  used  Ip  place  of  the  battery 
to  generate  electricaf  powpr.)     \^    "  •  ' 

Op^ratidji^  of^energy  transfer  ignition  systern  (Transparency^^ 

A.  Ighit%n  switched  on     -  ^      •  *  ,     .    .  , 

1.       Ground /circu-it  opens  ^  > 

2..    '  Allows  current  to  flow  from  primary  coil  to  ignition  coil 

(NOTE:  No  current  actually  flows  until  engine  is  cranked.) 

•  •  ■  N  ■      .  • 

B.  ^ngine  cranked  '  .        •       .  - 

^1.       Magn^io  flywheel  induces  current  in  pnrhary'coil 


a.     With  ignition  points  closed,  induced  current  flows  \a  a  loop 
back  to  ground  •  ♦ 


*  b.     With  ignition^Soints  open,  induced  current  flows  to  ignition 

"  •         coil  ,        ^  -  zi'  ^  , 

2.      'Timing  and  advance  controlldij  i%y  flywheel  sfieed 


INFORMATION  SHEET 


C.  .  Ignition  switched  off       '  *  -  ' 

1.  Ground  circuit  closes 

•        *  ~*  •  .  . 

2.  No  current  flow  fronn  prinnary  coil  to  ignition  Qoil  "     -  * 

Differences  between  energy  transfer  ignition  and  conventional  nnagneto  igriition 
systems  '      ,  '\  '  -     "  . 


A.    Energy^  transfer  system 


1.  Magnetic  flywheel  induces  current  in^rimary -coil 

2.  Primary  cqil  powers  ignition  coil  pr^m^ry  wmding    *  '* 

3.  ^Primary  wmding  of  ignition  ^coif  induces'current  into  secondary 

coil  to' fire  the  plug^         *  *      '       /  • 

Gonventiona)  rhagn^to  ^sfy^ten^^ 

'  ^1.       Magnetic  flywfteel  induces  currenti  Tn  primary  *coil         * ' 

•      .  f  -  * 

-Pfimary^  corl  rs  also 'primary 'WintJ^g  in  ign'ltion  coiU" 
3.       ^coadary  winding  fir^s  the  phjg    '       ,     ^  -      / ' 
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^  ^OMpbl^ENTS  QF  ENERGY  TRANSFEIt' 
1*    JGNltlON  SYSTEM  • 


IGNITION  SWITCH 


m 


PRiMARY  WIRE 


SECONDARY  CABLE 


f 


7/M/NG  AD\/f<HQE 
WEIGHTS 


PRIMARY 
GROUND  WIRE 


BREAKER  CAM 


CHARGING  COIL 


contact  .points 

'lighting  coil  ' 


/ 


■PRIMARY  COIL 


SPARK  PLUG 


/ 


AAAGNETKFI,YV)^EEL; 
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OPERATION  OR 
ENERGY  TRANSFER  IGNITION  SYSTBVl 


MAGNETIC  FLYWIt*^'- 
CQNpiNSER 


SECONDARY 
WINDING 


POINTS 


IGNITION 
^SWITCH 

X,  IGNJTION 

cm. 

PRIMARY 
WINDING 


SPARK 
PLUG 


SWITCH  ON 


'  -  l 

WITH  POINTS  CLOSED  CURRENT 
if.ROM  p.  L  COIL  FLOW  IN  A*3pP 


WITH  P01NTS»0PEN,  CURRENT  FROM  E.  T.  COIL 
^LOW$  THROUGH^COIL  PRIMARY     )  : 


SWITCH  ON 
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ENERGY  TRANSFER  IGNITION  SYSTEMS 
■    UNIT  IV    ■     .  ' 


JOB  SHEET- #1-TEST  ENERGY  TRANSFER  SYSTEM' 
FOR  CONTINUITY  AND  GROUNDS  " 


Tools  and  materials 

A.  Motorcyde  equipped  with  energy  transfer'  ignition  system 

B.  ^  Appropriate  flywhee^ipuller 

C.  .  Ohmmeter      ^  ^ 
bD.     Hand  tool  assortment 

€,     Appropriate  service  manual 

F      Safety  glasses 
Procedure 

A.  JRemoye  the  flywheel  cover 

B.  Remove  flywheel  retaining  nutn  on  crankshaft 

C      Remo^  the  flywheel  'b\  pulhng  the  flywheel  with  tho  jwrescribod  puller 

D.  Disconnect  the  primary  cclul  lead  from  the  points 

E.  Connect  the  oh'mm^ter  t\j  the  disconnected  primary  coil  lead  and  to  ground 
(NOTE    I  he  ohmmeter  should  ^ive  a  very  low  reading  ) 

F.  Disconnect  the  ground  lead  of  the»primary  coil  and  repeat  the  above  test 

(NOTE  ^e  ohmmeter  should  ijow  show  mfinity.  Any  low  r^^i^arfTng^Nsi^ll 
indicat^^ne  "primary  coil  is  grounded  internally)  "* 

G.  ^Conned  the  ohmmeter  acrc^s  each  lead  of  the  primary  coil 

(NOTE    J)^e  reading'sbouJd  be-yerylow,  indicati-ng^  no  br,eaks  in  the  coil 
wire  )        '  '  ^ 

,H.     Test  the  ignition  switch 'by  connecting  an  ohmmeter  lead  t^  the  ^itch 
,  'termfnal  that  cgnnects  to  the  primary  coil  and  ttie  otjner  oKimmeter  lead  *  , 
'  to  'ground    '  '  ^  . 

K   (MOT^    With  the  switch  turned  off,  there  should  be  a  very*  low  reading; 
wtth  the  swt'tch  tufried  on,  the  reading  should  be  infinity  To  avoid  a  false 
\*     readmg'be  sure  the  primary  wire  of  the,4gnition  eoil  rs  disconnected  d<jring  , 
the  switch  test.)  ^ 


JOB  SHEET  #1  ^ 

I.     Connect  the  ohmmeter  to  the  ignition  coil  primary  lead  and  to  ground* 

(NOTE-  With  the^ground  lead  of  the  coil  primary  connected,  the  ohnnmeter 
sh(;^^d  give  a  very  low  reading.) 

J.    _Take  reading^ with  the  ground  lead  dis.connected  ^  *  - 

(r^OTE:  ^e  ohmmeter  reading  shoulcT  be  infinityT 

K.    Connect  the  ohmmeter  across  the  two  primary  leads '^t  the  ignition  coil 

(NOTE    The  reading  shou^  be  very  low  indicating  an  unbroken  primary 
winding.) 
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{>eS^ibe  the  operation  of  the  energy  transfer  jgnition  system. 


Distinguish  betyveen  the  energy  transfer  ignition  systenn  and  the  conventional 
magnetcj  Jgnition  ^rsystem  by^placinig  an  "X"^next  tp  the  descHption  o\  the 
convfentional  magneto  systerii./  ,  .    .  - 

 a.  Prima'ry  coil  is  also  primary  windrng  in  ignition  coil 

 b.  Primary  coil  powers^nition  coil  primary  winding 


Demonstrate  the  ability  to  test  energy  transfer  system  for  continuity  and  gro|jnds. 

(NOTE:  If  this  activity  has  not  been  accomplished  prior  to  the  test,  ask  your 
instructor  when  it  sfiould  be  completed.)  '  f 
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ENERGY  TRANSFER  IGNITION  SYSTEMS 
UNIT  IV 


'  .        ANSWERS  TO  TEST 

a.  Primary  coil  | 

b.  Ground  type- ignition,  switch 

c.  Contact  points  t 

d.  Condenser  '  '  '  - 

e.  Spark  plug      ^     .    ;  ,  /    .  ' 

f.  Magnetic; flywheel         '  .  '     ^  -         *  •  , 

g.  Breaker  cam  '  "T^l.^jr  *  ,  "       .  '  ' 

h.  Secondary  ignition  coil  and,  secondary  wire  • 

Description  should  include:  ~  '         -      '     ,^      ^       -  '  ,  ^ 

a.  *  Ignition  switched  on  \  v 

*         1)       Ground  circuit  opens     *      '  '  ,        ^  ^ 

2)  ^    Allows  current  to*flow  from  primary  coil  to  ignition  coil 

b.  'Engme  crankecf  .  ^  *  j 


1)  Magnetic  flyWheel  induces  current  in  primary  coil 

\.         a).    With  ignition  points  close'd,  inducefl  current  flows  in  a  loop 
\  back  to  ground  .  . 

b)    With  ighition  points  open,  mduced  current  flows  to  ignition 
*  ^  coil  \  . 

2)  '      Timing  and  advance,  con  trolled  by  flywheel  speed 

c.     Ignition  switched  off       ^  *  * 

)1)    •    Ground- circuit  closes  \ 
•  /  -  (  ^ 

2)       No  curreht'  flow  from  primay  coil  tb^ignition  coil 

a  ^     •  ■  .       .  : 

,  .  '    i  ^ 

Performance'Skill  evaluated  to,  the  satisfaction  •of  the  instructor 

0 
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CAPACITOR  DISCHARGE  IGNITION  SYSTEMS 
UNIT  V 


\  . 


UNH  OBJECTIVE 


After  completion  of  this  unit,  the^udent  shouW^b^  ah*e  to  match  the  terms' associated 
with  the^CDl  system  to  the  definitions  and  symbols.  The  student  stiould  also  be  able 
to  identify  the  major  cotTrponents  and  arrange  in  o[der  the  steps  in  the  opergtipn  of  this 
sVstem.  The  student  sholild  also  demonstrate  the  ability  to  test  e)^citer,  signal,  and  ignition  . 
coils.  This  knowledge  will  be  evidencefl  through  demonstration  and  by  scoring  eighty-fjve 
percent  on  the  unit  test.    ,  -  ^  ' 


SPECtFJC  OBJECTIVES        '  ♦  , 

After  completion  'of  this  unit,-  the  student  should  be*  aWe  to:  ' 

1^^      Match  terms  associated  with  CD!  systems  to  the  correct  definitions 
Match  terms  associated  with  CDI  systems  to  the  correct  symbols. 
Dijgijss  the  advantages,  of.  the^  CDI  system.  '      -*  - 

Identify  tfie  major  coniponerits  of  the  CDI  system?  .  .  ' 

Arrange  in-order  the"  st^ps  in. the  op'eratio^n  of  the  Cdl  system. 
Demonstrate  the  abilrty  to: 


2. 
3. 
4.. 

•6. 


V  - 


a^.     Test  exciter  and  signal  coils. 


\ 


■b.     Test  igmtion  coil. 
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■   A/t  -  13,5-G 

.CAPACITOR.  DISCHARGE  IGNITION^  SYSTEMS  ^ 

•  UNIT,  y       '  '  •  .  , 

.  ,J5UGGESTED  ACTIVITIES 

T.  Ipstructorx 
•  ^A.    Provide  student  with  objective  sheet. 
B.     Provide 'student  with  information  "«heet. 

C     Make  transparencies.  *  % 

D.  -   Discuss  unit' and  sjftcific  objectives.  ^      •  '      '      ^  . 

E.  Cfiscuss  info/mation  sheet/  t      .         .  ... 

F.  Demonstrate  and  discuss  the  procedures  outlined  in  the  job  sheets. 

^    G  ;  'Demonstrafe  operation  of  diodes  and  resistors  by  use^of  test  equipm^t. 
H     Give  test. 

IL,  Student*  ^  ,  • 

A,    Read  objective  slleet  *  .       *  ' 

B     Studv  information  sheet  ^.  •  >  » 

*«  '  *  • 

C  ^  Complete  job  .  sheet  "  -  »  - 

D     Complete  activities  assigned  by  the  instructor.  ^ 

E     Tal<e  test.  *  .  f 

■    •  INSTRUCTIONAL  MATERIALS  /         .  •  ' 

-  *  '  *'  ' 

I.    Included  in, this  unit.  |^  *  -  '  • 

A.    Objectrve  sheet  "  ^  *  <   .         _  .  * 

'  B      Information  shq^^t     •  -         ,      '  * 

C-   Transparency  masters 

1.      ,JM  1  Symbols  *  -^^  ^ 

^    2.'       TM  2  Major  Components' of  the  CDI  System  ' 

3.       JM  3  ppecation  of  the  CD!  System   ^  9 
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,  D.    Job  sheets.^  . 

1.  vJob  Sheet*#1- Test  Exciter  and  Signal  Coils 

2.  Jo^Sheet  #2--Test  Ignition  C6il 
4  E.  Test 

•      '     *•         ' .  : '  •     .        •  . 

'    f^    Answers  to  test  I  "  '  "  v.  •  '  .    '  '  - 

1/  References    *  *         .      '       i    ♦  ' 

A     Honda  M0torx:ycte  and  Pcfwer  ProdmcU  t/aimhg  Manual.  Gardens,  California: 
.  Amencan  Honda  Motor  Co.,  loc./1975.  - 

.  •  •  •  , '       '  .  '  * ' 

B.     U.S.  Suzuki  Technical  Trainin^\(Senter  Training  Handouts^  Suzuk\  MoXor 
Co-^.Ltd  M975.       '     '*    •       ,  ,    •     -  ,       ^  ' 

C     Suzuki  Construction  ancr^Works  of  Electrical  Equipment.  Suzuki.Motor  Co., 
^     Ltd.  ,^  V' 

-    V     \  .  ^         -      '      •   ^  ^      •  /  . 

'  D     Chilton%  New  Motorcycle  Trou-blBshootii^  Guide.  Radnor,  Pennsylvania* 
Chitton  Book  Co  ,  1973  '      .  ^ 
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CAPACITOR  DISCHARGE  IGNITION  SYSTEMS 
.  .  UNIT'V 


INFORMATION  SHEET 


I.    T^rms  ^nd j;Jefmit!ons  . 


•    "*  '       A.'   Ctif-CSpacitor  ($Stharge  tgnition 

'    •  '  B.    Semiconductor-Any  of  a  class  of  solids  whose  conductivity  js  between  that 

of  a  conductor  and 'that' of  an  insulator  i 

^      ^  C.    Solid  state-Circuits  and  components  using  sen^iiconductors 

D.    Capacitor-D'evice  consisting  of  two  condyf'ttng.  stirfaces  separ-ated  by  an 
.  .    .  insulating  material  that  will  ^absorb  and  hold  a  charge  ^of  electricity  until 

'^discharged    .  ' :  ,    -  .  ' 


E. 

'         IS  appjied  ajid  does  not  conduct  when  the  .specific  ourren-t  is  removed  ^ 


E.     Transi«tor--Semiconductive  device  which^conducts  when  a  .specific  current 


F.  '  Thyristor-Type  of  electronic  switching  devi^  simif^  to'  transistors  and 
.  .SCRs  I  ^  *  • 


4 


G.  Exciter  coil-  Special  generating  coil  in'  the  alternator  tf^t  provides  the 
capacitor  with  charging  vcfltage  -  ^    *  .  , 

V  ■  »      ^  ^ 

H.  Signal  cqiJ-Special  generating  coil  in  the  alternatoj'  that ^rovides-the, signal  % 
voltage  to  activate  the  SCR  or  thyristor  •        v    >  * 

(NOTE:  Signal  coils  are  also  referrecl»to  as  pulsgr^c'oil^gnd  timing  detectors.)  '■j 

I.  *  Trigger  -circuit-  Circuit  that  triggers  the  SCR  or  thy/is^r  and  -alloyv^  the*  _       :  . 
'capacitor  to*  discharge     \       .  '  -         ;  .  ' 

(NOTE:  this  circuit  ^ntrofs  ignition  timing '4  r      T      \     '^  "t^ 


II..  Terms  and  symb^s  (Tran$parency  1J 


*A'.  Diode 
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INFORMATION  SHEET 


•    B.    Zener  diode  ^  \ 


Xr:    Silicon  controfted  rectiff-er  (SCR) 


D. '  Transistor 


E.  Capacrtor 


lit.  ^Advantages  of  the"  GDI  jystem  • 
A,    1\lo  moving  parts  in  contact^ 

1.  •      No  'wear 

2.  '    Reduced  maintenance 


0 


^     V  >  ^  if 


.3,       Greater,  durability  „       -  i 

4.       Accurate  and  consistant  timifig   .  ^ 
B.     Higher"  voltage  to*  the  ^rk  plug  •  *  ■ 

% ,  1 .       Elim\nates  plug  fouling      '  ' 

■  -X    - .  - 

-r         *2.  .    ^  Improves  high"  RPM' peffornrranfce,       -  " 
IV.  -Majllllwn^pQnents  of  the  GDI  sysfem  (Transparency  2^ 
A.,  Magnetic  flywheel      '  •        '  ' 


.        Exciter  coil 


'ERIC  . 
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INFORMATION  SHEET 


Signal  coil 


ntrol  unit 


TE-jc'The  coiftrol  unit  iacludes  diodes/zener  diodes,  SCR,  capadtor/ 
and  v^H%us  resistors.)  \      ^  . 


!    Ignitio/f  coil  and  secondary  c^ble 


e: 


(NOTE:  'This  includes  the  primary  winding  and'secondary  winding  as  in 
,  fhe  conventional  ignition  systeni.)        •  .       "  ' 

F,     Igm^ion  switch  -   '  .  '       '  *  - 


(j     Spark  plug 


•  V     Operatio/^  of  the^Dl  system  (Transparency  . 


3) 


tA     Magnetic  flywheel  generates  alternating  current  m  exciter^  cojl  ' 


C.     Rectified  current  charges^large  capacftor  to  approximately  300  V 


B.    Current  is  rectified  by  one  or  more  diodes 

■  ■  ~  ...  ■•  ^ 

sllarge  capacftor  to 

D     Allernating  current  also  ge*nerate3  in  sjgn^  cail  ■ 

^,E.    'Current  st;iarges  small  capacitor,  in  trigger^'^circujV;  . 

'*        .   *.     '    %   (-NOTE'  Exciter  coil  and  signal  coil  ^re  both  housed  in  the  alternator.) 

•  '  Predetermined  high  voltage  in  signal  o'dt]  o\1iens  a^circutt  through  ^ener  diode 

^     -'^         "    .     and  sends  voltage  to  small  SCR     "      ^         /      ^  — 

•   '        G."    SCR  triggers.  Small  capactto/  to  discrtarqe  and  ^ctivate-gate  oo  large  SCR 

■  '"    ^  '      '  •  - 

*  H.     Lapge^SCR  triggers  large  xapacitorg/     .    /  •  - 

Ir     High  voltage  from  lar^e  ca^^citor  cjischarged  through  primary  windings'of 
igni^jpn  coil  \  -i  \ 

\         '       .  J:  •  Kig^  voPT^ge  from  capacitor  builds  v6ry  strong  and  rapid  magnetic  fi^d 

'  o  '        ^     '      '  -  '  k' 

K.    Strong  primary  voltage  induces  strong  secondary  voltage 
^     Very  hrgh^  voltage  spark  produced-  at. spark  plug 

•  .  rm      '      •  *    .  . 
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SYMBOLS 


J. 


COLLECTOR 


Y 


• 


ERJC 


ZenerDiDde 


EMITTER 


Silicon  Conrtrol  led 
Roftifler  (SCR^ 

Transistor 


Capacitor 


'4«0 
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-MAJbftCOAAPONENTS 
•OFTHE  CD/ SYSTEM 


if  ^ 


'  5  'I 


SECONDARY  CABL^  ' 


PRIMARy 
,GROUND\WIRE 

INdlTiONCOIL 


IGNITION  SWITCH 


COI^TROL  UNfT 


UCHTING  COIL 


ERIC 


SPARKPLUG 


MAGNETIC  FLYWHEEL'  • 

...     .  •"  t'*- 


'TM'-? 


OPERATION  OF  THE  CDf  SYSTEM 


EXCITER  COIL 


LARGE  CAPAQTOR  ^        F^^Rg , 




MAGNETIC  FLYWHEEL 


CONTROL  UNIT 


M'AGNETIC  RYWHEEL  ^ 


^ENERDtODE^  CONT!<OL  CJNIT-^ 
/ 

4.72 


TAA-3 


•    M  04»-G 
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CAPACITOR  DISCHARGE  iGWITION  SySTEMS 
UNIT  V 


JOB  SHEET  #1-TEST  EXCITER  AND  SIGNAL  COILS 

I.  ^  T6ols  and  materiais  -  : 

A.  Hand  tool  assortnnepi    ^         r  * 

B.  '    Appropriate  flywheel  puller  /   *        *  • 
C     Metric  socket  wrerjich  set 
D  Ohmrneter 


E  '  Appropriate  service  manual^  "       '    "   .       '  '  .  ' 

'r  Safety  glasses 

li     Procedure      ^       -     .  .   .   '  'T'    '  ' 

jA  R^emove  side  covers  to  expose  alternator  ^ 

"~  B'  Remove- rna^Qetic'^'fly'wTieel         *     "  — -*   -       ■       -  • 

,     C  .  Disconnect  exciter  and  stgnal.cdil  leads,  from  CDI  control  unit 

D  •  Connect  the  ohmrneter  across  the  lead  of  t]ie  exciter  coil  aad  ground  (Figure 

'     ■  n    "  . 


X  4  « 


\     ,  EXCITER  COIL 


I-  4 


FIGURE  1 


Or 


■  VOtT-QHAAMETER 


JOB  SHEET  #1 


E      Test  resistance 

(JSIOTE  The  resisrance  should  be '200.  300  ohms.*  Consult  service  manual 
tor  your  motorcycle  rnake  and  model.) 

F     CoafTtfct  the  ohmmeter  from  the  pulsar  (s^gnd4)  coil  lead  and  to  ground' 
(Figure  2)        •  ^  '        ^  T 


PULSAR  COJL 


FIGURE  2 


VOLT-OHAAMETER 


G      Test  resistance 


(NOTf  The  resistance  ^sHould  be  75  ;  150  oh'ms  Consult  your  service 
_  manual  )  '  ~     .   ^  -  -  \ 
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CAPACITOR  DISCHARGE  IGNITION  SYSTEMS 
-     •      .  •  ,UNIT  V        •        '    .  • 


»  JOB  SHEET  #2--TEST  IGNITION  COIL 


Tools'  and  materials     ;  ,       .   •  )        >  .  >. 

•■  I.  '  \      ^    '■'  <  I  '  '  "  : 

Hand  Jool  assortment  .    *       .  ] 

.'9.     Ohmmeter    '   ,  K  '  *■      '      .*         ,-  *>  '       \  ',. 

A  f 

C     At)propriate  service  manua^        ^  '  *  '  . 

'  D.    Safety  glasses 
Procedure  '  f 

s     .  '  *    '  . 

A.  Disconnect  coil  primary  lead  from  CD!,  control  unit 

B.  ,  Connect  the  ohmmeter  from  the  disconnected  coij  primary  lead  to  the  coil 

primary,  ground  lead  (Figure  1) 


TESTER  Q  '  j  I 

-it 


Test  resistance 


#FIGt»E  1 


I    (NOT€:  T-he  resistance  of  the  wnary  winding  should  be  approximately^' 
.5  to  1.5  ohms.  Consult  your  servi^  "manual.)      •  ^ 

D.*  Connect  the  ohmmeter  from  the  coil  secondary , (spark  plug)  tead  to'the 
coil  primary  ground  lead  ^Figure  2)   ^  |       ■  BLACK 


o 


Qtester. 


HGURE2 


Test  resistance 


.  {note;  The,  secondary  resistance  should 'be  frora  approxim.ately  12,000 
to  20,000  ohms.   Consult  your  service  manual.) 
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CAPACITOR  DISCHARGE  IGNITION  SYSTEMS 
UNIT  V 


.  NAME 


TEST 


>  i: 


Match:  the  terms  on  the-right  to  the  correct  definitionsr 


a/  Circuit  ^hat -triggers  the  SCR  or  thyristor 
and  -allows  the  capacitor  to  discharge 


_b.  /Circuits  and 
,  semiconductors 


conrrponents  using 


c.  Capacitor  discharge  ignition 


_d.  Type   of   electronic   switchigg  device 
similar  to  transistors  and  SCRs 


^^^^^^^'Special  generating  cojl  in  the  alternator 
,  ^  that  provides -the-capacitor  with  changing 
voltage* 


_J,  Semiconductive  device  which  conducts 
when  a  specific  current  is  applied  and 
does   not  conduct  when  ^  the  specific' 
current  Is  Vemoved 

_g.  ^Special  generating  coil  rn  the  alternator^ 
that  provides  -  the  signal  vQltage-  to 
activa|te  the  SCR  or  thyristor 

__h.  Device  'consisting  of  two  conducting, 
surfaces  separated  by  an  ;j^)|ylating 
material  that  wUI  ab;sorb  Wj^'-B^  a 
chargelof  electricitv^untU  .^c*h^r^ed  • 

I.  Any  of  a  class' 'of,  soijqs  ;^»>r^ose 
conductivfty  ^  is  between  'tiiat''  6 t  a 
conductor  ^nd  that  of^  ae  vinsulator  \ 


1 


.^^JZa^citor 


2. 

Thyristor 

'  3. 

Signal  coil- 

u. 

GDI  „ 

5. 

Transistor 

6. 

Solid  state 

7. 

^    Exciter  coil 

8. 

Semiconductor 

•9. 

Triggef*  circuit 

ERIC 
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*  2     ^  Match  the  terms  on  th(?*  riyln  to  the  cori^t  symbols 


c. 


1 .  Zpner  Diode 

2.  Capacitor 

3.  Diode 

4.  Transistor 

5.  ^  Silicon  Controlled 

Rectifier  (^CR 


\ 


\ 


DjScuss  the  advantages  of  the  CDI  system. 


<377 


I 

r-  - 


1&4-G 


Arrange  in  order  the  .steps  in  the  operdtion  oj  tlie  GDI  syiitem  l)y  |>la,cifi(j  the 
correct  sequence  number  in  the  appropriate  blank/  v 


y 


 a  ^edeltMrnined  hKjh  vottacje  in  signal  coi!  opens  a  circuit  titrougli  /ener 

diode  and  sencJs  voltage  to  small  SCR     '      **  • 

 ^b    Very  high  vollage'  spSrk  projduceU  at  spark  pk-|f 

^  •  r  ;  . 

 c    JVr^gnetic  fly^^heel  generates  at^rnatirtcjf  current  in  excit-er^  coil 

_^  d    Wiyli  votldge  from  capacitor  builds  very  strong  and  raf)icl  maqofetic  fie^d  . 

.   e    Alternating*  current  also  generated  m  Signal  coil  '    ,  ♦ 


jj     HeC^i^d  current  charges  large^  capacitor  to  ap^'roximateiy  300  V 


()    High  voltage ^from  large  caf)acitor'*disdliarged  through  primary  windings 
of  ignition  coil  *  , 

 h    Ciurent  is  rectified  by  one  or  more  diodes         .       *,  • ,  ^ 

f  *  . 

^  L    Strong  primary  voltage  induces  strong  secondary  voltage  i 


J     Large  SCH  triggers- large  capacitors 

k  '  Current  charges  small  capacitor  in  trigger  circuit 


.   I   ,SCR  triggers  ^mall  capacitor  to  discharge  and  activate  g^te  a*,  large* 

SCR      -  .  ^  '  .      •  , 

DfMnonstrateJlTc  cibility*  to 

■   '      \  ■         ■    .  -  • '     -  - 

d      Tebt  (»xc\ter  <md  signal  coils  '  ^ 

'  «» 

*,  '  ^ 

b-    '  Test  ignittojr  coil  ^  •  . 

(NOTE  If  these  activities  have  aot;  been  accomplished  prior  to  the  Jpsf,  a%k  ^ 
your  instructor  wislen  they^hould  be ^-co'mplet^dj 
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d. 

Q 

b. 

6^ 

c. 

4 

cl. 

2 

e 

7, 

a 

2 

b 

5 

c 

4 

.        CAPACITOR  DISCHARGE  /GlilTIOlN  SYSIiEMS 


ANSWERS  TO  TEST 

\t  5 
g.  3 

L      8  ■    •  ^ 

d  3; 

e  1 


Discussion  should  incTude 

a  *'  [Mo  movinc)  part?  in  contact 

1 )  No  wear 

'2)        Reduced  mam^enance 
3)^^^^^^^^^Ja^  durability 
^^'4)        Accurate -and  cQnsistant  "timing 

^        ■  ■ 

'T)      Higher  voltacje  to  the  Sf)ark  plug  * 

/  1)  "      Eliminates  plug  fouling 

*  <-  • 

2)  Improves  hi/jh  RPM  performance 

a   '  Ignition  switch 
b      Magnetic  flywheel 

c.     Control  unit  ^  .    *  ^ 

•  *  -  '  ' 

d      Sf)ark  f)lug 

e     vExcitpr  coil    *  ^  .  * 

f       Ignitioo  coir,  and  secondary  cable* 
g      Signal  .cqfl 


•  ELECTRICAL  STARTING  SYSTEMS 
UNIT  \^l  . 


'.V  % 


UNIT  OBJECTIVE 


After  completion  of  this  unit^!the  student  should  be  able  to^i^the  components  of  an 
electrical  starting  System  and  arrange  in  .order 'the  steps  in  the^  operation  of  this  system: 
The  -student  should  also  be  able  to  trace  circuits  oh  a  wirirrg  diagram  ar)d  test  starter 
circuits.  This'  knowledge  will  be  evidenqed  through  demonstration  and  by  scoring  eighty-five 
percent  on  the  unit  test:         '  "  •  .  j 


■  SPECIFIC  QBJE 


Itives 


After  completion  of  this  , unit,  the  student  should  be  able  to: 

I.  . 
1.       Define  tei;ms  associated  with  electrical  startiilg  systems. 


.2. 
3. 
4  - 
5. 
6. 


List  seven  connponervts  of  an  eleptrical  starting  system. 


Describe  the  operation  of 


|the  sc 


lenoid. 


Arrange  in-order  the  steps  in  me  operation  of  the  staining  systi 


Describe  the  operatj^  of  the^ojverrunning  clutch. 
Demonstrate  the  abiFity  to:       .  ' 

a.  Trace  starte;/ circuits •  on  a  wiring  diagram. 

b.  Test  starter  circuits. 


4S2. 


ELECTRICAL  STARTING  SYSTEMS 
UNIT  VI 


SUGGESTED 


rVITIES 


V 


I.  Instructor* 
A  *  Provide ^sfudent  with  objective  >sheet.' 

B.  Provide  student  with  information,>y9ssignment,  and  job  sheets. 

C.  Make  transparencies  •  ' 
D/  -Discuss  untt  and  specffic  objectives.  ^ 

s 

"  E.     Discuss  information  and  assignment  sheets. 

F.    Demonstrate  and  dis«tiss  the  ,procedur;p  outlined  in  the  job  sheet 

'  ,  ft 

G  ^'Give-test. 

II.  Student: 

1 

A.  Read'  objective  sheet. 

B.  Stddy  information  sheet  y 

"        i         ■  ' 
C    -Complete  assignmeat  and  job  sheets. 
*'  .  ♦  • 

D.  Complete  activities  assigned  by  instructor- 

*  E.     Take  test. 

INST^RUCTIpNAL  MATERIALS 

I.    fncluded  in  this'unit: 
* 

A.  Objectiv^^eet  *     '     •  ■  -/} 

B.  Informatipr^  sheet      '  ^ 
•C.     Transparency*  masters^-  , 


V  ,  TM  1  Starting  System  Components 
2.    ,  TM  2  Solenoid  Operation 


483 


^    3.  '     TM  3-Overrunning  Clutcih  ' 
'   4      ^  TlVk  4 -Starter  Circuits 
p.  '  Assfgnmenf  Sheet  #-1 -Trace  Starter  Circuits  on  a  Wiring  DL^gram, 
E.   /Answers  tp  assignment  sheet 


F.  Job  Sheet  #1"Test  Starter  Circuits 
G  Test 


H     Answe?Vs  to  t^st 
Referefnces 

'A*,    Sf/zj^A:/  Gr  550  Service  Manual  Suzuki  Motor  Co.,  L^d.,  1973. 

fi.  Suzuki  Cofistructmns  and  Works  of  Electrical  ^Equipments.  ^Suzuki  Motor 

*  -  Co.;  Ltd  '    X  ^  ^ 

C.  Honda  750  Service  Manual   Honda  Motor  Co.,  Ltd,  1971. 

D  Honda  250  356  Service  Manual.  Honda  Motor  Co.,  Ltd.,  1972. 

E    ''Chilton's  New  Motorcycle  Troubleshooting  Guide.  Radnor, "Pennsylvania: 
•Chilton  Book  Co.,  1973         "         .  ^ 

/ 
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ELECTRICf  L  STARTING  SYSTEMS 
UNIT  VI  • 


INFORMATION  SHEET 


^  L    Terms  and  definitions  <  • 

A.    Solenoid-Cylindrical  coil  of  wire  with  a  movable  nron  core  that. is  drawn 
*  into  the  center  of  the  coiy  when  electrical  current  fs  passed  through  the 
wire  *  '  * 

3.    Overrunning  clutch-Mechanic^  device  which  is  c"anstructed  to  transmit 
power  in  one  direction  of  rotation  only 

■|L    Components  of  an  electrical  starting  system  (Transparertcy  1) 

A.    Starter  motor  .  •  *^         .  . 

8.    Starter  solenoid  v  ^ 

C.  ■  Battery 

D.  Main  switch  #         •    •  / 

(NOTE:  This-  is  also  l^own  as  a  combination  switch.)  * 


\.  '*  -       E.    Starter  button 


F.  High  amperage  wires 

G.  Low  amperage  wires      '   •  ,    -  *  f 

III.    Operation  of  solenoid  ^Transparency  2)  \  '  ^  .' 

A.    Operator  activates  main  swijch 

1.  Connects  battery  to  solenoid  field  windings 

2.  No  current  flow  because  field^  windings  ^noj  grounded'  |||^ 
Operator  activates  starter  button  to  gr^nd  sof^oid  fi^ld  windings 

1.       Current  flow  nn  field  wirtdings  creates  strong- magnetic  field 


I   •  ,        '       .  '    2.  ^  Magnetic  field  pulls^  plunger  fhrougH  coil       '  - 

V                                 3.-  Di^c.coQnected  to  plunger  coqtacts^both  battfery  cable. terminals 

V                .  '         4.  .High  ampepage  current  can  now  flow « from  battecy  through 
 '  soLenoifl  to  starter  motor  .  ^  ^ 


INFORMATION  'SHeET 


Operation* of*  star^g -system  (TranspareQcy  1)  •  ^ 

A.    Operator  -lactivates  rrYain  switch     v        *•    • , 
.B.    Operator  ac'tivates  .sjarter  button 

CT    Solenoid  closes  -         *  ^  •  * 

D.  g^igh  amperage  current  flqws  from  battery-  to  starter  motor 

f  E.    Stt|rter  nnc^tor  rotates   ^-  •  .  •  , 

** 

F.'  Overrunning  clutch  twnsmits  starter  motor  rotation  to  engine 
Operation  of  overrunning  clutch  (Transflarency  3)    ,  * 

A.  *  Inner  race  connected  to  starter  motor  shaft 

'         ^  . 

*  *  '   *  • 

B.  Outer  race  corseted  directly  or  indirectly  to  engine  citenkshaft 

(NOTE:  Outer  race  is.  connected  to  crankshaft  on  some  machines  and  to 
the  clutch  on  others.)     t  -  " 

C.  Hardened  steel  rollers  move  in  tapered  -recesses  '  , 

D.  Forward 'rotation  6f  starter  moto^  shaft^  causes  rollers  to  move  ^ward 
narrow  portion  of  recess  *  '        *  ^  -  ■ 

It 

E.  Roller  \A7ed^es  between  inner  and  outer  races  to  lock  races  together 

F.  Springs  insure  t^iat  rollers  move  to  narrow  part  of  recess 

G.  Overspeed  of  outer  unit  as  engine  starts  causes  rollers  to  move  tc^wide 
portion  of  recess        '  I  •    *        -  . 

«  ■        *  * 

H.  Ovelrspeed  releases  inner  dnd  outer  races     '      ■  '  •* 
Yracmg  starter  cjrcuits  on  wiring  diagrajn  (Transparency  4) 


A.    Tracing  high  amperage  circuit 

1.  Locate  bpttery 

2.  ^  Locate  solenoid 


^3.     ^  Heavy' battery  •cable  connects  battery  and  solenoid 


•  •  .         -         •  -  -  ,   M  -  163-G 


If^FORMATION  SHEET 
'  4.   ••Locate  starter 'moto|  ^ 


^  ■ 


^     5.       Heavy  batt^y  cable  connects  solenoid  and  starter  vn6tor 
\  6.       JStarter  motorand  battery  bot-h  founded  to  complete  circuit 


3.  •     Small  gauge  red  wire  connects  battery  side  of  starter  solenoid 

to  mam  switch 

4.  Smalt  gauge  black  wire  connects  mam  .switch  to  starter  solenoid 
'field  coil  ^  ^         *  , 

.  5.   .    Lotate  starter  button 

^  ^        *  6.^      Small  gauge  yellow/red  wire  connects  the  other  side'of  starter 
sblenoid  field  coil  to  starter  button 

7.1.     Starter  button  grounded  to  lomplete  lov^  amperage  circuit 

.      '    I   ■  ■ 


4S7  ' 


9 


^  B.    Tracing  low  ampeVage  circuit  .  ' 

»v  Locate  stcTrter  solenoid 

'  2.      .Locate  rr^ain  switch      •  *  -  '  *  , 


\ . 


^tARTINfG*  SYSTEM 
CpAAPONENTS 
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SOLENOID  OPERATidN 


V  » 


'1  . 


/ 


•     INNER  RACE 


SPRJNGr 


PUSH  PIECE 


•ROLLER 


OUTER  RACE 


4 


rj 
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•    •  V 


r 


TM'3 


STARTER  CIRCUITS 


fTFUQNT  ]URN  SGML  UMP'     SfARTER  BUTTON  uGHTWG  OlMMfR  $»w;CH 
12V32CP 


3*- 


FROWT  MOP  SWTCM 


Si" 


TACH(MT[R  \jm  IA2CC 
HIGH  BEAM  PlOT  LAMP  ^-^^^ 
HCUtRAIt'piOT  mMP  j^cp  '  ' 


-fM^^H  ^EnaTpiOT  lamp  12V2ip 


L  FROHT  TURN  SCNAl  LAMP 
12V32CP 


GNiTlON  SWITCH 

J  ; 


R-H=>-Y  R^  T 


1       Is!  "  4tri  ^ 


tGNiTlON  COIL 


SP*«K  PlJG- 


r 


'-^e — 

tiGM^iNQ  :^{R  .--A.'^-    3S-*K}N  STARTER 

WRANGtMtS*                 SWITCH  t  SWITCH 

tb    ►^S  -  '     >  J-       .       r  kW  ' 

El 

r 

L 

.1  '-im 


^    STARTER  SdLENOlO 


' — <  p— <  n— Y  s- 


•T 

T 

B 


-1— L^J* 


) — R^ 


-IG  R-M     i-iG  R-i 


^  I— 


;  SWITCH'*?^ 


U  1 

MORN  BUTTON  TURN  SGNA'l  SWlTC^f^ 


iG  Bk 

IG  Si- 


MA|^  SWITCH  ^  jj^ORN 


'il  ^  STARTING  MOTOR 


I  STOP  LAMP 
L^32  4cp 


1  i-CIj^  > 


SitCON  ^ECTlfifR 


"    .  RE^R  TURN  SIGNAL  UMP 
l?V32cp 


G  ^  dffr  Yf'io*  0  ^  Or^jl  , 

5'  iV  .  Brown  Whte  LB  '  Light  Blue 

'  R  r^'ic*  Rffl  Y  ,  YfHo, 

R'      gr'  Gf«"  Red  Gf  Gffy 

6  R  fiiuf  Red  Ba  Bt«ck 

B«  W  Bfivfc  Wfi  te  G  Gf«r  ^ 

^  A  "•'ci*n,tc  R  Red 
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Electrical  starting  systems 


UNIT  V-J  •  ..^  ^  .  ..t,, 


ASSIGNp/lENT  SH€ET  #1-T-RACE  STARTER  CIRCUITS  ON,  A  WIRING  dIaGRAM 

1.  .     Trape  th^  high  amperage  circuit  by  marking  the  correct  wires  oP^the  diagram 

in  black  ink. 

2.  ^Trace  the  Mow  ^amperage  circuit  by  marking  the  correct  wires*on  the  diaflram 

in  (ed  ink" 


am  TUlWi  SCWi  J«P      S<«T[«  ^jTTON  i.lCHT»»G  D«itB  S»ll\" 


iCi<'»l&  DM«£«  SHJTCH  '  iGiiTOl         IJfAJITffl  ' 


P«»R  SiGUi  lAH^ 


reft  xj 


MAIN  swnrcW^^ 


8 

«  White 

J  Slur 

0  Or»^ 

B'  » 

B>0«R  ipxlf 

It  IlKt 

BiKk  yPklf 

6  Gtnr 

H  AM 
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ELECTRICAL  STARTING  SYSTEMS' 


tfW  TUM  SCMl  JUT       SMARTER  fluTTM  lCnTMG  CMKR  SWTCh 


MNJT  VI 


ANSWEJ5  to  ASSIGNMENT  SHEET 


TUM  ] 

(Bit 


lrtO«T  TUWI  SCli*i  urn 


MAW  SWITCH  L 1 


rum  SCMM. 
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flFion  rum  sciui  \)m    starter  buttot  ichtmg  dmc«  switch 
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wm^  KOT  LM»  1^ 
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(gat  ^ 


.  UGNTMG  DiMER  SWTCH 
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ELECTRICAL  STARTING  SYSTEMS  • ' 
,     s        UNIT  VI  -  . 

,     ■    '       t,  ^ 

JOB  SHEET  #1-TEST  StARTER 'aRCUJTS 


Tools  and  , materials 

A.  MotoCcycIc  equipped  with  an  electric  starter  motor  circuit 

(jMOTE:*The  electric  starter  should  not  bje  the  combination' starter/generator 
'  "     systenr^.  that'^i^  usljid  .on  many  motor^cfe^.)  .     ,  •    .     '  ^ 

B.  *  DC  voltnieter  V,  /I  -       "  • 

C.  Appropriate  service' njanucd  .  >        r    '  .     ^  ^  •       ,  , 


D. .  Hand  tooU  assortment  -  . 

Paper  »and  pencil  '  '  ••v     ^      *  ^ 

Ff    Safety  glasses*      '  '  * ^  ^  " 

Procedure  .  .      '  '  . 


(NOTE:  Even  though' the  sl«ir1fer  ciVcpjt  may  bV  opterating,  the  tesung  procedure 
can      perfornried  as  though  a^mal/uncjion  did  exist  by  di^cdnnectlng  the  starrer 
^cable  fr^m  ,the  mo^or  terhinaM*   -  '  '   '  \ 

A.    Connect  the  (+).  voltmfeter  lead  to  the  (+)  battery  terminal,  and,  connect 
the  J-)  vakmet^c  lead -to  the  (J  battery  terminal* 

^B,-    Read  and  fecdrjd  th^e  battery  vol t^ge^' .  .    .  '  "i 

C.     Connect  the,(+)  vojimetej  lead  to*  the  6afttery  tefmina<  of  the  starter  solenojd 


D.  Refad  and  record  the  voltage;     •    ,    -       '    '    ,  '    *  , 

(NOTE^Triis  reading  shouW  be  the  sartne  as- the  battery 'voltaga  reading; 
if  the' voltage  Js  less,  there'ls  a  fawJty  cable  Or -cqnneQtion.)   .  .» 

E.  ,  Connect  the  f+)  voltmeter  lead  to'th^  starter  m(5tor  termir>^^of  the  s6lenoid 


F.  '    Operate  the  starter  switch  and  butt'dl^       •  /        '  r 

- .  ^  ,  .■       '     ,  \  '       ^  ■  * 

(NOTE:  The  voltmeter  should  read  the  same  as  b«nwe.) 

G.  Record  the  reading  ^ 

(NOTE:  If  the  reading  is  lower  than  before,.it  coDId  indicate  ^igh  resistance 
; '  in  thfe  solehoid  plunger  and  cable  terminals.  No  re§djng  at  all  could  indicate 
no  contact  within  the  sofenoid  or  a  faulty  Solenoid' field  coii 'dlagno^s 
of  this  problem  begins  with  step  J.)  ^  ^  * 
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-V^'^  JOB^HEEf#l 


H.  Connei5«.  tTO  ^•^.voltmeW  lead  ta  the^artSr  tateJcat  W  stlsrter  riWt^ 

ei7cK  ^and 'operalB""^  starter  switch  and  button  .       .  ' 
<•  •  •  * 

'   ^        ,      "*       '  *  .  '  .* 

I.  ,  R«ad  and  Vecord^^ the.  voltage  '        *  *• 

^  '      .    ^  '  >         'J  *  •  * 

(NOTE:  It  should^  be  .the  same. as  previous  tests^  A  lower  readinjg  or  no 
reading  9t;all  irWicates  a  fajjlty  cqble,between  the  solenoid  and  starter  motor. 
*lf  test  mdjcates  current  ftow  but  the  starter  does' not  "^operate,  the  probletH 
.is  in  tKe  starter  nvDtor  il^ettj  >      *  .  -  —  ^ 

J.     Test  the  low  amperage  circuit  by  cdr^ec^ing  t+ie  {+)  voltmeter  lead  to.  the 

-  battery  wire  terminal  of  the.  main  §w!^ij;i 

K.    Rpad  aijd  Vficord  the  voltage  •  *  *  . 

-  (NOTE;  A  lower  than  battery  voft^ge  reading  indicates  a  faulty  wire  or 
A  ^:onnection3.  .No  reading  at  all  could  mean  a  blown  fuse.  Check  it  ^before 

^     proceeding.)     :  ^  '  >  ' 

9 

C-.  disconnect  the^ switch  wire  from  thesojenoid  artd  connect  the  (+)  voltmeter 

l6ad.to  the  solenoid  termirijaP  of  the  main  switch 

,  '       ^  '  • 

M.    Turn  on  the  switch  *  «  ^ 

O.  J  Read  and  record  the  voltage  "  ^  ^    \  * 

\  ^ 

(NOTE:  it  should  be  the  same  as  the  previous  te^s.  If  l^ere  is  no  reading, 
the  combination-  switch  is  faulty.)  r  ^         >  ^ 

P.     Connect  the  (+)  vo^ltmeter  lead  to  the  disconnected  switch  wire  at  the 
'solenoid  '  . 

6.    Turn^  Qn  ^tKe  combination  switch  and  press  the  starter  button 

R.    Read  and  record  the  voltage 

^      *       ♦     *  * 

(NOTE:  If  the  solenoid  is  externally  grounded,  the  Starter  buttbn  need  not 
be  pressed  to  get  a  reading.  No  reading  could  ih^icate  a  faulty  wirp,  • 
(\nnections,  or  starter  button.  The  starter^  button  wpuW  apply  to  the 
internally  grour^ded  solenoid  only.)    *  .  ' 

S.     If  .test  indicates  current  flow  but  the  solenoid '  iai|s  to  operate,  check 
grounding  of  the  solendid  •  | 
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ELECTRICAL,  SMARTING  SYSTEMS  * 


UNtT  VI 


I  ■  '4-- —  ' 


T€^T 


Define,  the  terms  associated  wTth.  electrical  starting  sysftems. 


a. 


Solenoid- 


Overrunning  ciutch- 


2,       List  seven  cc>mponents  of  an  electrical  startinc^  system. 


a, 

- ;     b.  ^ 

c. 

• 'd.  •     ■  ' 

;     »  -  ■  '. 

t 

3.  \     Describe  th^  operation  of  tf^  solenoid. 


\ 


-J 
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4.    '  Arrange  in  order  the,  following  steps  in  the  operation  of  ^<he  startmq  system 
by  placing  the  correct  seqbence  number  in  the  appropriate)  blank,  j 


b.  Operator  activates  main  svMtch ' 


_c.  -ScrtetToid  closes     '  ,  .         '  . 

_d,  Overru^ing  Chjtch  transmits  starter  motor  rotation  to  engine  * 
_e.  High  amperage  current  flows  from  battery  to  starter  motor 


>     fTlpperator  activates  starter*  button 
5:       Describe  the  operation  of  the  overrunning  clutch. 


/ 


6.       Demonstrate  the  ability  to:  ^Pr* 

a.'   Yrace  starter  circuits  on  a  wicing  diagram, 

•       Test. starter  circuits.      .    .  .    '        I         ^  . 

(NOTE:  If  these -activities  ^ave  not  been  accom*plished  prior  to  the  test,  ask 
•  "     your  instructor  when  ttiey  should  be  completed.) 
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ELECTRJCAL  STl^RTING  SYSTEMS 
UNIT  VI  ' 


ANSWERS  TO  TEST 


a,  Sblenoid-Cylindncal  coil  of  wire^with  a  movable  iron  core  that  is  dr^wn 
into  the  center,  of  the  coil  when  electrical  current  is  passed  through  the 
wire    .  "         •    •  f    .  - 

b.  Overrunning  clutch -Mechanical  device  which  is  constructed  to  transmit 
power  in  one  direction  of  rotation  only 

a.  Starter  motor 

b.  Starter  sdtenoid      '      *  ^  '  •  ' 

c.  Batter.y  •  ^      •  ^ 

d.  ♦  Main  switch  '  ^        *     •      *  .  , 

'    ^  W 

e.  Starter  button 

f .  '    High  amperage  wires  '    •  #* 


g,     Lov^  amperage  wires^' 


.,v/ 


Description  sfiould  include  * 

a      Operator  activates  mam  switch 

1)  Connects  battery  to  soler>oi3^  fieJd  windmgs 

,2)  No  current  flow  because  solenoid  fielcf  windings  not  grgunded 

b.     Operator  activates  starter  button  to  ground  solenoid  fields  vvrndings  * 

^  1)  Current  flow  in  field  windings  creates  strong  magnetic  field 

2)  Magnetic  field  puHs.  plunger  through  coil 

2)  ■  Disc  connected  to  plunger  tontacts  both  battery  cable  terminals 

,4)  jHigh  amperage  current  can  now  flow  from^  battery  through 
solenoid  to  starter  niiotor 

a.  5  J  -  d.  6 

b.  1  ■  e.  '  4  ^  -  - 

c.  3  •  f.  2 
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Descr!ption\^hou|d'  includ^r  ^         ^  ' ,    •  - 

a.     Inner,  race  connected  to  starter  motor  shaft  #      ^  ,  ' 
b     Outer  race  ^ Connected  directly  or  indirectly  to  engine  crankshaft  " 
z.     Hardened  steel  rollers  move  in  tapered  recesses 

d.  Forward  rot.ation  of  starter  motor  shaft  ca^?es  rollers  to  move  toward 
""Y^  narrow  portipa  of  recess  ^     *  * 

«.     Roller  vN(edges  between  inner  and  ^uterVaces  to  lock  races  together 

f.  'Springs  insure  that  rollers  move  to  narrow  part  of  receSs 

g.  '  Overspeed  of  outer  unit  as  engme  starts  causes  rollers  :to -ff^ove  to'wfde 

poftion  of  redess  ^  ^  ^ 

*  *• 

h.  Overspeed' releases  inner  and  outer  races*  ^  * 
PeVformance  -skills  evaluated  to  the  satisfac^idp  of  the  instructor 
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# ■   ,  SLIDE  VALVE  CARBURETORS 

'  -  '     UNIT  r 


>— ~— -  -  UNIT  OBJECTIVE  . 

After  completion  of  this  unit,/the  student  should*  be  able  to  disfnguish  between  the  two 
types  of  slide  valve  carburetors,  identify  the-mafor  parts  of  each  type,  and  describe  the 
Operations  of  the  slide  valve  carburetor  systems.  The  student  should  also  be  gbie  to 
disassemble^  service,  and  reassemble  a  slide  valve  carburetor. -rThis  knowledge  will  be 
evidencej^  throgglj  demonstration  and  by  scoring  efghty-five  percent  on  the  unit  test. 

SPECIFIC  OBJECTIVES  .  . 

v  ■  ■• 

After  completion  of  tffis  unit,  the  student  should  be  able  to: 

Match   terms  associated  with  slide  valve  prburetors  to«  the  correct 
definitfons.        *\  '  '  ^ 

Distinguish  between  direct  control  and  Constant  velocity  slide  valve 
t^rburetors.  ' 

3.  Match  the  location  of  the  parts  of  a  direct  control  tcarbiiretor  to"  the  correct 
part  4«ames.  >   '  ^ 

V  ^  • 

4.  Match  the  location  of  the  parts  of  a  constant  velocity  carburetor  to»the 
correct  part  names. 

5.  Select  the  systems  of  a  slide  valve  carburetor. 

6.  Describe  the  operation  of  the  float  system.  ^ 

7.  '     Describe  .the  operation  of  the  yarter  system. 

k 

8.  Describe  the  operation  of  the  pilot  and  intermediate  speed  system.  "  .  • 

9.  •Describe  the  operation  of  the -main  system. 

.  ^  \  / 

10.  Discuss  the  differences  in  operation  between' the  two  types  of  slide  valve 
■  carburetors. 

11.  Demonstrate  the  abUify^o: 

a.  Disassemble,  service,        reassemble  a  slide  valve  carburetor^ 

b.  Adjust  idle  speed  arrd  mixture  on  a  slide  valve  carburetor: 
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%  SLipE  VALV€  CARBURETORS  ' 
UNIT'I    .  ' 

SUGGESTED  ACTIVITIES  • 

» 

Instructor:  *  .  '  • 

fA.^  Provide  student- with  objective  sheet,,' 

B.  Provide  student  with  information  and  sheets^ 

C.  Vlake  transparencies.'*  '        ,  , 

D.  Discuss  »ur>it  and  ^ecific  'objectives.  * 

'  ■    '  •  .  \  "  ' 

E.  Discuss  information  sheet.  •         *  I 

F.  Demonstrate  and  discuss  the  procedures  putliniki  in  the  jo6  sheets. 
^.  Give  t;est. 

Student:  ^  ;  -^-^  . 

A.  Read  objective  sheet. 

B.  Study  information, sheet. 

C.  Complete  job  sheets. 
D:  Cdmplete  activities  assigned  by  instructor. 
E.  Take  t^st.  .  ' 

c 

INSTRUCTIONAL  MATERIALS 
-Included  in  this  unit: 

A.  Objective  sheet  » 

B.  *  Information  sheet 

C.  Transparency  masters 

*  't 

1.  TM  1 -Types  of  Slide  Valve  Carburetoij'"- 

2.  TM  2** Direct  Gontrof  Carburetor  Parts 

3.  .    TM  a- Constant  Velocity  Carburetor  Parts 
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•  4.    •  Float  System         '  -        -         .  ' 

•  '       5.       TM  5-Starter  System  -  Lever  Operated    *  *   ' . 

•  *  • 

6.      -TM  6--Pik>tvand  Intermediate  Speed  System  ,  % 

•  •  ^  TM  7--Mam  System      '  ^  ^ 

•  •    •  ^    •  -       •    .  . 

^  .  8.       iJiyi  &-Mairt  System     Throttle  Opening  Relationship        -       %     ^  \ 

5.       TM  9-Mam  System  -  Fuel  Ff^w  aod  Jet  Needle  Clearance  - 

b.    Job  sheets   '  ,     •  .  ,     *  ^  i 

1.  •    Job  Sheet  #1 -Disassemble,  ServiceTSnd  Reasseryibtft^^Slide  Valve 
Carburetor 

'  '         *  r 

•  ^  *2.     '  Job^Sheet  #2"Adjust  Jdle  Speed  and  Mixture  on  a  Slicie  Valve 

.  ^  CarbureiXiT^  '  -  . 

E.  '  Test 

F-.    Answers  to  test    *    »  ^  ^ 

^  -  »  ^ 

A.  .  •  •  ^  • 

11.    References:  .  •  ^         ^  ' 

A.  Honda   Motorcycle   and  Power  Products   Training   Manual,  Gardena, 
California:  American  Honda  Motor  Co.,  Inc.,  1975.  *        -  , 

B.  Honda '450  Service^  Manual.  Mond^  Motor  Co.,  Ltd.,  1971. 

'    .      C.    Honda  250-350  Service  Manual.  Hpnda  Motor  Co.,  Ltd.,  1972.  • 

D.    Chilton's'  New  Motorcycle 'Troubleshooting  Guide,  Radnor,  Pennsylvania: 
Chilton  Book  Co.,  1973.  -     '  "  / 

/  Suzuki  New  Type  Carburetor  Service  ManualHVIodels  GT38d,  GT550,  and  ^  ^ 

GT750,  Suzuki  Motor  Co.,  Ltd.,  1974.    '  " 

F.  '  Suzuki  Service  Manual^aYburetor  and  Carburetion,  Suzuki  Motor'Co.,  Ltd., 

1974.  '\         '     .  '  .    "  , 

G.  N  6/.S.  Suzuki  Technicil  Training  Centers  Training  Handouts.  Suzuki  Motor  *. 

Ltd.,  1975.  ,   '         '  '  .      '  "  ,  ^' 

H.  Mdtorcycfe  Systems  Training  Manual  Carburetors,  Kawasaki  Motors  Corp.,  • 
r.     Suzuki  Seif^  Manual'T250  and  T35D,  Suzuki  Motor  Co.,  I^fd.,  1969. 


•     .  .  '  •     •  -  50C 

ERIC        •        -^      .     •:  - 


SLIDE  VALVE  CARBURETORS 

unit  I 


INFORMATION  SHEET  ^ 

Terms  and  definitrons         \y  '  * 

A.  Venturi"Narro#Bd  section  of  the  air  passage  of  a  carburetor  w^iich  causes 
air  spueed  to  increase  an<4  air  pressure  to  decrease  < 

B.  Variable  yenturi  valve  (throttle  slide  valve)--Movable  unit  in  the  carburetor 
throat  which  controls  annount  of  air  which  can  enter  the  eagine 

C.  Jet  needle-Tapered  shaft  connected  to  throttle  slide  valve  which  controls 
Jannount'of  fuel^which  nnay  be  drdntn  into  Jingine  jn  relatidn  to' slide  valve 

position 

D.  Pilot  jet  (idle  or  low  speed  jet)",Jet  through  which  fuel  flows  during  l^ow 
and  idle  speeds 

E.  Needle  jet-Main  control  valve  for  fuel  entering  the  air  stream 


•F.     Emulsion  tube-Perforated  tube  connected  to  pilot  jet  u^  to  premi 
and  air    '  .  ^ 


nix  fu^ 

Types  of  slide  valve  carbui^tors  (Ti^ansparency  1)  *  , 

s 

A.  Direct  control 

B.  ,  Constant  velocity    '  \  •      -  * 
Parts  of  direct  control  carburetor  (Transpirei;icy  ^) 

*A.    Cable  adjuster  booty. 

B.  -  Cable  adjuster  and.  nut 

C.  Cap 

D.  Cap*  'o-ring 

E.  Thr'ottle  return  spring 

F.  Jet  ^eedle  retainer  spring 

G.  Jet  needle  clip 

H.  Jet  needle 


Throttle  slide  valve 
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INEORMATION  SHEET 

J.  .  Needle  jet  5 

K.  Carburetor  upper  body 

L.  Pilot  adjusting  screw  and  spring 

M.  Idle  speed  screw,  o-ring,  and  spring 

N.  Needle  valve  gasket 

0.  JNie.edte  valve  and  seat 

P.  Main  jet  and  gasket       ^ . 

Q.  Pilot  jet 

R.  Float  bowl  gasket  -  * 

S.  Float  assembly  ^ 

T.  Float  pin 

'U.  Float  bowl 


V.    Dram  plug ^ and  gasket  ^  J     -        1  * 

?•        '    •  ' 
W.    Starter  valve  cable  adjuster  boot*  ; 

.  •  ^.  4 

X.    Starter  valve  cable  adjgster  and  locknut  ^ 

Y.    Starter' valve  o-ring  '  .  ^^^^ 

Z.     Starter  valve  spring  r 
AA,  Stafter  valve ,  * 

IV.    Parts  K>f  constant  velocity  cartDuretor  (Transparency 

/ 

A.    Uaci^m  piston  cover 


B.  '    Vacuum  piston  and  slide  valve^ 

« 

C.  Vacutim  pistSn  gasket 

D.  Jet  needle 

E.  Idie  speed  scfew  and  spring 

F.  Carburetor  ijpper  bgdy 
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•  INFORMATION  SHEET 

It 

,  G.    Chok6'  valve 

.  H.    FJoat  valve  assembTy  or  needle  valve  and  seat 
,    I.  '    Float  jbin  ^ 

'j.     Float  '  ' 

'  '  '  ^  ^  f        ^  .    ^  '     '  ' 

^    K»  •  Float  bowl 

L.     Float  bowl  retainer  -  ^ 

iCl.    Drain  plug  and  gasket  »  ^ 

In.    Float  bowl  gasket  ' 
0.    Maia  jet  .  '  ^ 

'  *  P.     Needle  Jet  and  discharge  nozzle 

Q.    Pilot' jet'  p  ^  " 

R.    Slow  jet 
'  S.    .Pilot  port  plug 
T.     Pilot  adjusting  screw,  spring,>and  seals 
U.    Throttle  shaft  amd  valve  .assembly 
'  V.    Jet  ne^dle  holder 
J  ^W.    Jet  needle  set  screw        '  ' 
^V.    Slide  valve  carburetor  systems  •       '  ^  * 

A.    f:loat  'system  v   ^-  .  '  , 

Starttifr  system  *  ,  ' 

C.  ^ilot^and  intermediate  speed  system  ,  \ 

b.    Main  system     ^  ♦ 
VI.    Operation  of  the  float  system  (Transparency  4)  ^ 

A.    Maintains  supply,  of  fuel  fbr  all  other  meterm^  systems^of  carburetor 


ERIC 


.'5Q9 


8-H 


'-^  INFORMATION  SHEET  " 

ff.  '  f^uel  level  controlled  by  the  action. of  float  and  needle  valve 

1.  FueJ  level  in  bowl  drops 

•    a.     FJoat  drops  sligKtly  "  ^ 

b!     Needle  moves*  away  from  seat 
"    c.     Fuel  enters  bowl;       -  ^  •  ' 

2.  Fuel  leyef  in  bowh  rises 
/a.     Float  rises 

b.  Needle  mov^s  to  contact  seat 

c.  Fuel  flow  to  bowj  shuts  ol^  ^ 

Fuel  level  is  kept  constant  by  continual  self-adjustment 
*  Operation  of  ^jthe-Ttart'er  system  (Transparency  5) 
A.    Provides  e)^tra  rich  'fuel-air  mixture  for  cold  engine  starts 
B      Rich  mixture  discharge  controlled  by  plun^r  in  air  passage 
1.       Plunger  lifterf^off  its  seat 


VIII 


a.  High -vacuum  on  engine  side,  of  closefd  slide  valv^  pulls  fuel 
from-4loat  bowl  through  pilot  jet 

b.  Fue1*and  air  premi-xed  in  passage  before  entering  carburetor 
throat 

^       2.       Plunger  returned  to  its  seat  shuts  of  fuel  and  air  irrthe 

starter  system  - 

(NOTE:  The  slide  valve  must  be  fulty  closed  for  the  system  to 
operate  properly.) 

Operation  of  "the,  pilot  and  intermediate  speed  system  (Transparency  6) 

A.    Meters  fuel  and  air  in  the^closed  to'  V8  open  thr6ttle  position 

b..    Pilot  system  operates  'throttle  slide  ^/aJye  in  the  idle  (fully  closed) 
^position 

1.       Fuel  is  drawn  through  the  pilot  jet.whieh  protrudes  into  float 

chamber  ^               ^       '            '  ^ 
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*  2.       Air  enters  through  *      <  • 

o.  .  * 

■>>  • 
*  '  V  • 

%         a.     Pilot  aTr  passage  .  '  '  • 
[k^    Pilot  by-p3ss  •  , 

r  *  •  . 

3:       Air  and  fuel  ^are  premixed  in  the  Emulsion  tube  which  is  part 
•  *     ;         of  the  pilot  jet  '  y  .       ^  * 

4.       Mixture  is  .drawn  out  of  pifot  outlet  to  engin?^r  idle  operation 

C.^   Int^rrt^ediate  sysjem  functions  when  throttle  slide  valve  is  raised  off  of  seat 

1.  '      Larger  volume  of  air  pa'sses  through  venturi 

2.  ,f  Pressure  drops- at  opening  of  pilot  by-pass  . 

;   3.       Pilot , by-pass*  now  discharges  fuel  along  with  pilot  outlet 

(NOTE:  Carburetors  with  a^pilot  adjusting  screw  on  the^air  intake 
^      '  r*K(6  of  body  are  air.  adjustment.  Carburetors  with  pilot  adjusting 
^  scnew  on  engine  side  are*  mixture  adjustment.) 

Operation  of  the*  main  system  (Transparencies  7,  8,  and  9)  \ 

A.    Meters  "fuel  and  air  from  1/8  to  full  throttle  position 

&     Different  compooertts 'in  control  at  different  throttle  positions  . 

*       f  '  *  ' 

*  J  \^  1.       Throttlf^  slide  valve  cutaway  provides  major  control  in  the  1/8 
to  1/4  throttle  range  .  .  ^ 

a.  Higher  cutav^ay- Leaner  mixture 

1)  Higher  cutaway  offers  less  resistance  to  incomir^ 
*                             •     air^'  .  , 

2)  Additional  air  flow  with,  a  constant  fue<  flow 
,      *  means  a  leaner  mixjure  *  ^ 

b.  Lower  cutaway-j-Richer  mixture^ 

c.  Cutaway  size  marked  on  bottom  of  throttle  ^valve 
Example:^'     2.0  •  2.5  -  3.0 

d.  Fuel  flow^  change  between  cutaway  sizes  is  greatpst  in  the 
-  .             25-50%  throttle  range  ^        •  * 
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2.  Jet  needle  and  needle  jet  provide  major  control  in  the  1/4  to 
3/4  throttle  range  * 

^.^^Jex  needle  Vises  up  out  of /needle  jet>as  throttle  slide  valve 
Js  raised 

b.  Tapered  portion  of  needle  arrives  at  upper  ehd  of  jet  at  about 
1/4  throttle   '     '  .  , 

•       c.    Throttle  positions  of  1/4  anS  above  tause  . 

1)  Clearance  between  needle  §ni  jet  to  gradually 
"  increase, 

2)  '-More  fuel  to  flow  through  jet  '  ' 

d.     Needle  jet  also  preatom izes  fud 

/ 

3.  Mam  jet  provides  major  coi^rol  in  the  3/4  to  full  throttle  range 

I  r  * 

a.  Main  jet  determines  the  total  fuel  flow  when  the  clearance 
between  needle  jet  end  jeVnfeedle  beconries  greater  than  the 
area  of'  main  jet 

b.  Main  jets  available  in  three  types,  each  with  different 
numbering  systems  and  standards  for  determining  calibration 

(NOTE:  Replacement  with  the  incorrect  type  of  main  jet 
*can  result  in  incorrect  fuel-air  ratios.) 


X.    Differences  in  operation  between  types  of  slide  valve  carburetors-. 
.A.    Direct  .control 

♦  t.       Throttle  cabte  connected  directly  to  throttle  slide  valve 
2.       Slide  movement  controlled  mechanically  by  the  rider 
B.    Constarrt  veld^ftf  » 
1.    /  Throttle  cable  connected  to  throttle  Waive  shaft  , 
•2.       Slide  movement  corvtrolled  by  vacuum  diaphragm  or  piston 

.       '■  •       ^    y  • 


1  > 


DIRECT  CONTROL 


DIRECT  CONTROL  CARBURETOR  PARTS 


JET      ^  • 

NEEDLE 
RETAINER  

SPRIN&  ja. 

$IARTER  VALVt  CABLE   f 

ADJUSTER  BOOT  ^ 


.  -STARTER  VALVE  CABLE  _L 
ADJUStER  AND  LOCKNUT 

STARTER  VALVE  O-RING 

STARTER  VALVE  SPRING 

STARTER  VALVE 


MAIN  JET  aI^JD  gasket 
PILOT  JET 


_JET 
I  NEEDLE 
"  Clip 

"jet 

NiiEDLE 


CABLE  ADJUSTER  BOOT 


'--T-CABLE  ADJUSTER 
y-  AND  NUT 


CAP 

CAP  O-RING 

THROHLE  RETURN 
SPRING 


r-THROTOE  SLIDE  VALVE 

NEEDL6JET       _         .  ^  . 

CARBURETOR  UPPER  BODY 


PILOT  ADJUSTING  SCREW 
AND  SPRING 

IDLE  SPEED  SCREW, 

O-RING,  - 
AND  SPRING 


FLOAT  ASSEMBLY 
aOAT  PIN  * 
FLOAT  BOWL  GASKET 

FJ-OAT  BOWL 

_  DRAIN  PLUG 
AND  GASKET 
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CONSTANT  VELOCITY  CARBUREtOR  PARTS 


/  ■ 


JET  NEEDIE  SET  SCREW* 


^  VACUUM  PISTON 
■  wAND  SLIDE  VAkVE 

VACUUM  PISTON  GASKET 


JET  NEEDLE  HOLDER 

THROmE  SHAFT 
AND  VALVE  ASSEMBLY 


PILOT  ADJUSTING 
SCREW,  SPRING 
AND  SEALS 

*  PILOT 


PORT  PLUG 


VACUUM  PISTON  COVER 


JET  NEEDLE 

o  .  . 

IDLE  SPEED  SCREW  ' 
(S^ — AND  SPRING 

CARBURETOR 
UPPER  30Dy 


CHOKE  VAlVE 


SLOW  JET 

PILOT  JET. 
,  MAIN 


^     NEEDLE  JET 
§-T  AND 
l_r~  DISCHARGE 
A  J^OZZLE 


FLOAT  BOWL  GASKET 


DRAIN  PLUG 
AND  GASKET 


-float  pin 
floXt 


fl6at 

VALVE 
ASSEMBLY 
>  OR 

nee[Ile 

VALVE 
AND  SEAT 


FLOAT  BOWL 


V 


FLOAT  BpWL  ^ 
RETAINER 
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■  1 

FUEL  INLET 


FLOAT  SYSTEM 


NEEDLE 
VALVE 
SEAT 


NEEDLE 
VALVE 


ATMOSPHERIC  VENT 


FLOAT 


FtOAT  BOWL 


J 


■  f 
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lyi  -  19  H 


STARTER  SYSTEM- LEVER  OPERATED 


PLUNGER  LEVER 

.  PLUNGER 
RETURN  SPRING 


FLOAT  BOWL-1 

PLUNGER 
RETURN/SPRING 

0 

PLUNGER 
AIR  INLET 


FUEL  INLET 

Side  View 


FUEL  INLET 


PLUNGER  LEV* 


End  View 
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PILOT. AND  INTERMEDIATE  SPEED  SYSTEM 


PILOT 
AIR  PASSAGE 


THROTTLE 
SLIDE 
VALVE 


/ 


VENTURI 
PILOT  BY-PASS 


PILOT  OUTLET 


EMULSION  TUBE 


AIR  PfLOT 

-ADJUSTING'SCREW 
(air  type  adjustment) 


PILOT 
AIR  PASSAGE 


V 


THROTTLE 
SLIDE 
VALVE 


1 
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PILOT  BY-PASf 


PILOT  OUTLET 
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MIXTURE  PILOT 
ADJUSUNG  SCREW 

EMULSION  TUBE 
^ILOT  JET 
FUEL 

(         •  TM;-6 


;   AAAIN  SYSI^AA 

LOW  SP€EDbPERAtlON 


RICHER 


TOP  VIEW 


THROTTLE 
'  SLIDE 
VALVE 


r 

JET  NEEDLE 


MAIN  AIR  JET 
PASSAGE 

\  1 


HIGH  SPEED  OPERATION 


LEANER 


TOP  VIEW 


! 


JET  NEEDLE 
(SINGLE  TAPfeR) 


THRQJTLE 
.  SLIDE 
VALVE 


MAIN  J^ 


MAIN  AIR 

JET 
PASSAGE 


-JET  NEEDLE 


FIRST^. 
TAPER  ^ 


StCOND 
TAPER  . 


JET  NEEDLE 
(DOUBLE  TAPER) 


NEEPLE  JET 


Main  jet 
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MAIN  SVSTEM-THROTUE  OP^INGv 

RELATIONSHIP 


\ 


AA/ORKJNG  RANGPOF  EACH  CARBURETOR  COMPONENT 


f  CARBUl?ETOR 
COMPONENT 


AIR  Pl|pT  •  ' 
ADjgS-pO  SCREW 
AND  AOT  JET 


THROTTLE  SLIDE 
VALVE  CUTAvAy 


JET  NEEDLE 
NEEDLE  JET 
MAIN  JET 


r 


FULLY 
CLOSED 


THROTTLt  OPENING  FULLV 
,     .  OPENE^i 


S  ■ 


J 


■r 

LEANER 

RICHER 


THROTTLE  SLIDE  VALVE  CUTAWAY 


ERIC 


^^TAA-;^^ 


AAAIN  SYSTEM- 

^  FUEL  FtOW  • 
:  AND  . 
JET  NEEDL-E 
CLEARANCE 
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JOB  SHEET  #1--DISASSEMBLE,  SERVICE,  AND  REASSEMBLE 
A  SLIDE  VALVE  CARBURETOR 

, Tools  and'  materials  "     ,  ' 

A.  Direct  control  slide  valve  carburetor 

B.  HarKl' fool  ^assortment 

•   ,  *  %  f 

C    IVletric  combination  wrenchd^  ^ 

-D.    Metric  %Dckets^ 

E.  Carburetor  cleaning  solt^nt 

F.  ■  Shop  towels  ' 

t  - 

G.  Compjigsed  air  ^ 

H.  Appropriate  float  level  gauge,  if  requln^d 

I.  -*  ^Appropriate  .service  manual  .  ^  / 

J.,     Safety  glasses  .  ^ 

VrocedCffe  .  *• 

A;  .  Disassemble  the  carburetor 

1.       Unscrew ^lide  valve  cap  and  remove  the  cap,^  cap  o-ring,  return 
soring,  throttle  slide  valve,  and  jet  needle  assembly 

'  V        2.       Remove  jet  needle  retainer  an#jet  needle  from  throttle  slide  valve 

(NQJE;  Observe  in  wfiich  gr'oove  of  the  jet  needle  the  needle 
clrp^  .installed.) 


3.  -       Lay  all  parts  in  an  orderly  manner  on  a  clean  shdp  towel 

4.  \     Remove  the  float  bowl  screws  and  float  bowl  from  the  carburetor 
^  ^   upper  'bdciy        *  ^ 

5.  *  Remove  float  pin  and  float 

6.  /     Remove  needle  valve,  seat,  and  gasket^ 

7.  ,  ^  Remove  main  jet  and  needle  jet  from  carburetor  upper  body 
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8.       Remove  phot  jet,  air  or  mixture  pilot -adjusting  s6rew,  and  idle 
speed  screw  from  upper  body^ 

^  9r    '  Remove^  Starter  valve  assembly  from  .parburetor,  if  so  equipped 

Clean  and  service  th.e  carburetpf  / 

1.  Wash  all  parts  in 'clean  solvent  and  dry  with  compressed  air 

m 

2.  ^  Blow  compressed  air  'through  all  jets  and  through  fuel  and  air 

passageways  in  th^  carburetor  body  -  ^ 


4. 
5. 
6, 


\ 
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(NOTE:  flace  all  cleaned  parts  on  a  clean  shop  towel.) 
Inspect  needle  valve  and  seat  for  wear  (Figure  1) 

*  %  Needle  Valve  and  Valve  Spat  ^ 


FIGURE  1 


Inspecrftoat  pin  forswear  ^ 

Inspect  the^  float  for  cr^cks,  defoYmation,  or  signs  of  leakage 

Inspect -throttle  slide  valve  cJ^efully  for;rub^g  or  scoring; 

(NOTE:  A  badly  wprn  slide  valve  will  allcKA/  air  to  leak  past  its 
sicJes/ dihjsirtg'l  tean,  mixture.  A  scored  ilid^  can  stick>4n  the 
icarburetor  u(5pfe«:^  bg/dy  bore  causing  serious  control  prfcblems. 
Make  sure  the  sffde  moves  fj^'^y  with  no  binding.) 

Check  the  jet  needle  for  straightn^ess  anjd  signs  dt  we^r^. 

(NOTEx  If  needle  ^hows  excessive  yyear,  the  jet  is  most  likely 
'  also  worn  and  should  be  replaced  along  with  the  needle.  A  worn 
,  needle  and  jet  'will  allow  too^xnuch  fi||(  to'^nter  the  engine, 

resulting  ia  too^  rich  a  mixty|e|.)*    /       .  ' 
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8.  Check  the  main  and.  pilot  jets  for  strip'ped  or  cross  threading 
(NOTE:  Overtightening  is  the  most  comm^on  causg  of  damage.) 

9.  Inspect  the  air  or  mixture  pilot  adjusting  screw  for  wear  or  damage 
on  the  screw  taper  - 

10.       Check  plunger  for  scoring  and  cracking  or  other  damage  to.  the 
seal  on  the  bottom  of  the  plunger 

(NOTE*:  On  constant  velocity  carburetors,  check  vacuum  piston 
for  wear  and  scoring;^  diaphragm  for  cracks,  pin  holes,  and 
flexibility.) 


Reassemble  the  carburetor 
1. 


2. 
4. 


Replace  starter  valve  assembly  ^ 
Replace  all  jets  and  tighten  securely 
Install  float  valve  assembly  and  jfje^t/        ,  # 
Check    ffd'at    height  .  and    adjust    if    necessary,  -following 


manufacturers  instructions  (Figure  2) 


/ 


FIGURE  2 


5. 
'  6. 


(NOTET  Not  all  float  measurement  and  adjusting  procedui^es  are 
the  same.  The  illustrations  with  this  job  sheet  are  typicart  methods 
commonly  useti.)./ 

"  Replace  float  bowl  and  gasket 

Install -jet  needle,  in  slide  valve  '  , 

(NOT&:  Be  sure  needle  clip  is  in  proper  groove  and  retainer 
doesn't  interfere  jwith  connecting  the  throttle  ^ble.)  . 
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7.  Replace  throttle  slide  valve  and  jet  needle  assembly  in  carbnuretor 
^  qppsr  body 

(NOTE:  SHde  valves,  usually  have  a  groove  on  one  slde^This  gro&ve^^ 
must  fit  the  lug*inside  the  carfi^uretof  body.  Remember/ the  slide 
valve  cutaway  nrujst  face  the  air  rntake  side  of  the  carburetor.) 

8.  Install  throttle  return. spring,  cap  o-ring,  and  cap 

9.  install  air  or  mixture  pilot  adjusting  screw  and  idle  speed  screw 

(NOTE:,. These  screws  have  an  initial  adjustment;  check  the  service 
manual.  The  final  adjustments  can  only  be  made  if  the  carburetpr 
is  put  into  service.)  # 
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JOB  3HEET  J?2- ADJUST  IDLE  SPEED^'AND  MIXTURE 
.  'ON  A  SL^DE  VALVE  CARBURETOR 


\.  '  Toojs  and  materials  ^v.^"^ 
A     Motorcycle  in  operatmg  condition 

B.  Small  screwdriver^  ^ 

C.  Tachoflieter  * 

Di    Appropriate  service  manual         ^  -  •  * 

E      Safety  glasses 

II     Pf'pcedure  ^ 
A.    Connect  tachometer  to  engine  according  to"  manufacturer's  specifications 


B.  Start  engine  and  allow  it  to  warm  up 

C.  Adjust  idle  speed  screw  to  obtain  the  manufacturer's  specified  idle  speed 
D  Determine  if  pilot  adjusting  screw  is  an  air  type  or  a  mixture  type 

E  Adjust  miicture  pilot  adjusting  screw 

1  Turn  the  screw  in  slowly,  \o  lean  gut  mixture,  until  the  engme 
,    begins  fb  falter  and  RPM  drops     '  , 

2  Turn  the 'screw  out  slowly  until  the  engine  sr^looths  out  and  the 
RPM  levels  off 

y  (NOTE:  It  may  be* necessary  to  readjust  the  idle  spee^Hfrew  for 

correct .  idle  speed  )  *  ,  ^ 

,    F      Adjust  air  piJot  adjusting  screw  *  '  ,  / 

1.     ^  Turn  screw  in  slowly,  to  enrich  mixture,  uri#j|  the  engine  begins 
*  to  falter  end  RPM  -drops  ,  ' 

2        Turn  the  screw  out  slovyly  until  the  engine  smooths  out  and  the 
RPM  levels  off  '         '      •         *  ' 

4  --^ 

(NOTE    It  may  be  necessary  to  readjust  the  idle  speed  scre\A/  for 
^rrect  idle'sp^ed.) 
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TEST 


1.       Match  the  terms  on  the  right  to  the  correct  definitions. 

Movable  unit  jf\  the  carburetor  throat 
which  controls  arpOunt  of  air  which  can 
entef  the  engine 


_b.^  Tapered  shaft  coanected  to  throttle  slide 
valve  which  controls  amount  of  fuel 
which  may  be  drawn  into  engine  in 
relation  to  ^ide  valve  position 


1.' 

Jet  needle* 

2. 

Emulsion  tube 

3. 

Venturi 

Needle  jet 

6. 

Variable -venturi 

valve  (throttle 

slide  valve) 

6.  • 

Pilot  jet  (idle  or 

low  speed  jet) 

 c.  Narrowed  section  ot  the  air  passage  of 

a  carburetor  which,  causes  air  speed  to 
increas^and  air-  pressure  to  decrease 

/  ' 

 d.,  Maiixcontrol  valve  for  fuel  entering  the 

air>-itrfe8Q3^  ^      '  .  .  t 

^  e.  Perforated  tube  connected  to  pilot  jet 

used,  to  premix  fu^l  and  air 

 f.  Jet  through  which  fuel  f|ows  during  low 

and  idle  speeds  ^  -      .  . 

Distinguish  between  direct  controt'^'and  constant  veloqity  slide  valve  carburetors 
by  placing  an  "X"  next  to  the  illustration  of  the  constant  velocity  carburetor. 


s. 


a. 


b. 
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Match  -the  locatibn  of  the  parts  of  a  direct  control  carburetor  on  the  -rjght  to 
t^e' cbrrectsa^rt  names.    '      ^  '  * 

 a.  Needle  valve  gasket 


_b.  Pilot  jet  ^ 

_c.  Float  bowl 

_d.  Starter  valve  ^spring 

_e.  Carburetor  upper  body 

_f.  Cable  adjuster  b^ot  , 

g.  Jet  needle 


■  h.  Needle  jet 

^  I.  Needle  valve  and  seat 

 ^j.  Float  assembly 

 k.  Starter  valve  o-ring 

^  1.  Idle  speed*  screw,  o-ring,  and  spring 

 m.  Dram' plug^ -and  ♦  gasket 

 n.  Starter  valve  cable  adjuster  boot 

 o.  Main  jet  and  gasket 

 p.  Throttle  slide  valve 

q.  Cap* 


r.  Cable  adjuster  and  nut 
s.   Pilot  adjusting  screw  and  spring 
J^,,^J^  needle  r;^^in^r^pring 
u.  Cap  (f<M\g 
V.  Float  pin 
w.  Jet  needle  clip 
•X.  Starter  valve 
y.  Throttle  return  spring 
z.  Float  bowl  gasket 


aa.    Starter  valve  cable" adjuster 
and  locknut 
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Match  the  location  of  the  parts  of  a  constant  velocity'Carburetor  on  the  yght 
to  the  dorrSct  part  names. 

 ^a.  Slow  jet 

b.  J@t  needle  set  screw 


c.  Vacuum'  pistdn  gasket 

_d.  Choke  val^ 

_^e.  Float  ^ 

f.  Drain  plug  and  gasket^ 


g.  Pilot  adjusting  screw, 
spring,  and^seals 

_h.  Carburetor  upper  body 

_i.  .Float  bowl  retainer 

J.   Vacuum  piston, %over 

_k.  Pilaf  jet.  . 

I.  Jet  needle  holder 


m.  FItfat  valve  assembly  or 
needle  valve  and  seat 


_n.  Jet  needle  i 

0.  Main  jet 

p.  PUot  port  plug 

q.  Float  pin 

r.  Idle  speed  screw 
and  spring 

s.  Float  bowl 


X,  Needle  jet  and  discharge 
nozzle 


f]^_2i:-u.  Vacuum  piston  and 
Tslide  valve 

1 

*  V.  Throttle  shaft  and  valve  assembly 
 w.  Float  bowl  gasket 
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»    '     U      Select  the  systems  of  a  slide  valve  carburetor  by  placing  an  "X***in  the  appropriate 
blanks. 

'    /'      ^         ,  ^ 
 ^a.  Ignition  system 

I  b".  Main  system 

'   c.  Secondary  system  ^ 


^  d.  Starter  system 

"    e.  Pilot  and- intermediate  speed  system  \ 


f.  Suspension  system 


g.  Float  system 


.6.*      Describe^  the  operation  of  the  float  system.       •  4 


7.       Describe  th^  operation  of  the  starter  sy.stem. 
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8.  .^    Describe  the  operation  of  the  pilot  and  intermediate  speed  system.; 


9.       Describe  the  operation  of  the  main  system. 


^  s 
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Discuss  th/  differences  in!  operation  betvyeen  the  two  types  of  slide  valve 
carburetors.  ^  * 

* 

a.     Direct  control 


b.    (Constant  velocity^ 


Demonstrate  the  ability  to: 

a.  Disassemble,  service,  and  reassemble  a  slide  valve  carburetor, 

b.  Adjust  idle  speed  and  mixture  on  a  slide  valve  carburetor, 

(NOTE:^  If  these  activities  .have- not  been  accomplished'Tjrior  to  the  test,  ask 
-  your  Ippuctor  when  they  should  be  completed.) 
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SLIDE  VAL,VE  CARBURETORS 
UNIT  I 
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ANSWEflS  Ta  TEST 


1. 

a. 

5 

1 
1 

0 

1 

c. 

3 

• 

*  » 

4 

** 

• 

1 

r 

e. 

2 

•  f. 

6 

t                  *  • 

2. 

• 

d» 

q 

D.  0 

-  0, 

1  c 

b. 

16 

i.     8  ^ 

p. 

1 

w.  3 

c. 

14 

j.      1>  . 

25 

X.  18 

¥ 

d. 

19 

k.          .  ■ 

r. 

24  . 

•y.'  «7 

e. 

6_ 

•   1,     10  . 

s. 

7 

'  '  -z.  13 

• 

f. 

23 

m.  17 

t. 

4 

aa.,  21 

\ 

9- 

2 

n.  20 

*26 

\        '  '' , 

»«► 

4. 

a. 
• 

17 

g.  20 

m. 

8 

s.  11 

• 

b. 

23  ' 

ri> 

2 

t.  18 

c. 

3 

^.  • 

,15  . 

,     .  u.  4 

d. 

7 

j.  5 

p. 

T9 

-    v.  21 

e. 

■10 

>.  ifi". 

q. 

% 

9 

w.  1'4 

'  f. 

1^ 

.      1.  22 

r. 

1'  . 

*    •    ♦  • 

'                     *  •  . 

5. 

b.- 

d,  e,  g 

9 
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.Deserf^ion  -sHou  IcA  include; 

•>  »■ 

%         y        '  ^  '  ^ 

*a.^^   MaKitains  supply  of  fufei -for  all  other  metering  »SYstems  of  carburetorii 

•  b.  '.Fue'K  level  controlled  by  the  action  of  fteat  and  needle  valve 
'/    '       D*  ^\Fuel  level  in  towl  drops 
*  •  •     .    '         a)     Float  drops  sligthtly 

*    ^      ^  b)     hie^c/le  moves  ,afway  from  sea 
c)  lW|^fchter5  bowl     . ' 
2)  *   *Fuel  leVel^pin  bowl  rises 
a)     Float  "rises*        '  ^ 
,  "  6)     Needle  moves  ^o  contact  seat^ 

.-  •  " '  >■  -.  ^ 

M  *    e)    T^u^  flow  to  bow  shuts  off  ' 

.  '     .  .   *  *  *       .         -  '4 

^  c.     Fuel  level  i$.  k^pt  constant  ^y  "continual  self-adjustment 

^      .  '  '       .  ^    "      ■  ^       '         '/  '         ■       4         -  '  - 
Destiri-ption  should  mclude:' 

■  .  *  ■  ■     ;  "'I* 

a.  Provides  extra  rich^  fuel-a^^ftcture  for  cold  engine  starts  - 

r 

b.  Rich  mixture,  discharge  controlled  by  plunger  in  air  passage 
1).       Plunger  lifted  ©ff  its  seat*  *  -  f 

a)"  ^  High  vacuum  on  engme^Ride  of  closed  slide  valve  pulls  fuel 


■"^-i      *V       '         ^sow^  float  bowl  through  pilot?^  jet^;^^ 


^^^"^        ^'"^  premixed  ixf  passage  before  entering  carburetor 
i  .  .    throat     -  .  ' 

^"^^   ^   2)       Plunger  returned  to  its  seat  shuts  off  flow  of  ^fuel  and  aif  in  the 
starter  system  \  ^ 

Descrij^TTon  shoyAd  Jnclude:  \ 

a;,     Mejers  fuel  and  air  in  the  closed  to  IVS  open  throttle  position 

bj     Pilot  s^em  operates  with  throttle  slide  valve  in  the  idle  (fully  closed) 
posi^n  g^*-  •  ,  ^  • 


1)  \  ?uel  4s.  djawn  through  the  pilot  jet  which  protrudes  int*  float 
chamber      *  , 


r 


Air  enters  .throu^ 


a)  Pilot  air  passage 

b)  Pildt  by-pass 


-  -.     3)  . 

V  I 

c.     Intermediate  systenn  functions  when  throttle  slide  valve  is  raised  off  of  seat 


Airland  fuel  are  premixpd  in  the  ennul^ion  tybe  which  is  part 

Qf-the  pilot  jet        ^     ^  ^  •        ♦  /    '  : 

l\^xture  is  drawn  out  of  pilot  puttet  to  engine  for  rdle^operatfon-'  . 


.1)^  *l-arger  volCinne  of  pii^  passes  throi|g|h\enturi^ 

2)  Pressure  drops*  at  opening  of  *piloi  by-pass  • 

3)  Pilot  by-pass  how  discharges  fuel  ^long  with»'^l of  "outlet. 
Dejcript'ron  shdiH  include; 


.a.  M 


etprs  ^el 


and  air  from  t»T/8'to  full  throttle  position 


9,  *  • 

t>*     Different  components  in  cotitcol-  at  different  throstle  ppsftions 

t)      .  Throttle  sKde  vSlvp>«raway  providi^s  major-'' Control  in  the^v8^ 
4     '  ^   to  1/4  throttle  range     '  ^  .    -         ■  .  ^  . 

<w       a]     Higher  cutaway-Leaner  ^nrtture*  ,  *  . 

(1)      higher  cut^rWay  offers  less^resM^ce  tQ  incoming  ' 


r 


air 


Ajyitfonal  air  fIbJ  \fitrf  a  constant  fuel  .flow 
.  .    nWans  a  feaner.  mixture  ^  •  ^ 

'*  '      '  '  «      •        •  '  A' 

b)  Lower  cutaway- Richer  mixture'-  ^   «        ^  " 

c)  Cutaway  size  ^marked  or>/bottom  of  tfjrottle  valve 

d)  •  Fuel"  flow  charf^  tj^ween  cutaway  sizeSL  is  greatest  in  the 

25-50%. throttle  range' 


or  Control  in  tKe  1/4  to 


Jet  needle^  and  needle  jet  provide 
3/4  throttle  range. 


a)  Jet  needle  rises  up  out  of  needle' jet  as  throttle  slide  valve 
is  r^sed  '  #.  . 

b)  Tapered  portiqn  of  needfe  arrives  at  upper  end  of  jet  at  about 
1/4  throttle  -  *  '  >  '   '  ^ 
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c)    ^Throttle  positions  of  1/4  and  above  cause 

\^      *  ^  .--■'■^^(TP   Clearance  between  needle  and'jef  to  ^gradually 

*^ '      y       increci^e        .  ^  - 

*  t'-^  \         \  (2)     More  fuel  to  flow  through  Jet 

*  ♦  * 

•  t  ... 

-    *       •  .  d)     Needle,  jet  also  preatomizes  fuel   '     *  • 

3)       Main'jet  provides^nriajor  control  in  the  3/4  to  full  throttle  range 

a)*    Main  jef  determines  the  total^  fuel^low  when  the  clearance 
.   '     -  ^         ^    between  needle  jet  and  jet  needle  becomes  greater  than  the 
*  '   r    ^  area  o|  main  jet  '  ^  ^ 

^  b)     Main^  jets,  Available  hB<^  types,  el^h  with  different 
'   numbering  systems^cTOaroards  for  <;Jeterminmg  calibration 

10-       Discussion  should  inclu.de: .  ^      .  • 


,  Djrect  control^  • 

1)  Throttle  cable  connected  direMR^o Hiiro ttle  slide-valve 

2)  SI  ids  movement  controlled  mechanic^ly  by  ^  the  rideir^ 
r  '      '  •  '  '     ^        ^         '  \ 

//       b.  'Constant  velocity  ''^^j 

^  .1)       Throttle  cable  conpe€ted  to  throttle  valve 'shaft' 

.  *  -      *       '  ■  *      -         /^^^^^  ^  ^ 

*^  ^  ,  2)       Slide  •ma^enlent  cot^^olled  by  vacuum  diaphragm  or  pistOnif 

XI,       Performance  skills  evaluated 'to  the  satisfaction  of  the  instructor 


■         2^R0KE  OH.  INJECTION, SYSTEMS' 

UNIT- 1  (■ 

'  '   UNIT  OBJECTIVE 


After  completion  o.f  this  unit,  the  student  should^be  able"°to  identify  the  components 
of  a  2-stroke  pfr inaction  system,  discuss' the- different  system  designs,  discuss  oil  injection 
pumpfr,  and  seFect  advantages  of  this  system.  The  student  should  alsb  be  able  to  service 
pnd  adjust  an  oil  injection  system.  This  knowledge  will  be  evidenced  through  demonstration 
and  by  scoring  eighty-five  percent  .on  the  unit  'test. 

SPECIFIC  OBOtcflVES  *  -       '  ; 

After  gompletion  of  this  unit,  the  student  should.be  able  to:  ^ 

•      '     .  '  ^ 

A.    '  Select  th'e  advantages  of  an  oil  injection  system.  ^ 

2^,      rdentify^he  components  of  the^  2-stfoke,  oil  injection  system^ 

3.  'Discfv^  the»-designs  of  oil  injection  systems.'  *^    .  * 

4.  t)iscuss;9il  injection  pumpj.^ 

,  5.    '  List  the  purposes  of  check  vaU/es.- 
6.     ^  DemoVistrSte  the  ability,  to: 

^  /         Che'ck* and  , adjust  the  injection  pump  control  cable.  *  , 

,  '  \  -        .     ^         ^  '  '  .      '  / 

'b.     Bleed,  an  oil  injection  system. 


w 


I 


537^ 


2-STROKE  OIL  INJECTION  SYSTEMS 
UNIT  I    -         ,  . 


* 


SUGGESTED  ACTIVITIES      [  ' 

I.    Instructor:        ...  •   -  -» 

A.  -Provide  student  with  obiective  sheet.  \ 

B.  Provide  student  with  information  and  job  sheets..      .  ^,  > 
**^C.    Make  transparencies/             ^                  •         *        *     '  " 

D.   .Discuss  Tjffit  anck  specific  objectives.*  •  • 

:  E.     Discuss  jnformajtion  sheet.   *  .  ' 

\  F,     Demonstrate  and  discuss  the  procedures  outlined  in  the  job  sheets. 
G.    Give  test.  - 
dent: 

A.  R^ad  objettive  sheet.        *  .  "  , 

B.  '  Study  ir>lorniation  she^t. 

Complete  job  sheets. 

*    *  ♦  • 

D.  Complete  activities  assigheS  by  instructor. 

E.  Take  tes't. 


i 


r 


INSTRUCTIONAL  MATERIAL? 


L    Included  'in  this'  unit* 


A.  Objective  -iheet 

B.  information' sheet 


C.    Transparency  masteVs 

'  17      TM  l-.-CompoRents  of  Oil  Injection  $y5tem' 
V    "v^-   "TM  2-Oil  Injected  inta  lntal<e  Fuel-Air  Mixture' 


-^-^"^  '  tM  -^^'l  Pumped  Directly  into  Crankshaft 'hearings 

"  .   . 538        .  ,  . 


4.      TM  4"Crankca9e  [njectior?  System 
5^'     'TM  5"flecycle  Injection  System 

TM  5"Single  Plunger  fnjection  Pump 
7.       JM  7-Dual  Plunger  Injection.  Pump  ' 


4 

D\  '  Job  sheets 


1.7     Job  Sheet  #1 -Check  an(J  Adjust  the  InjectioW  PumD^-CfKitrol 
Cable  .     *     '  "  J'  ' 


% 


2.       Job  Sheet  #2-Bleed  art  Oil  Injection  "System 

E.  Test  ^        •  .  \^  . 

F.  Answers  to  test    ^    .  •  *         -  ^ 
References:                          •  .   *        ,  "  \  ^ 
A.    ^zuki  GT  550  Service  Man»al.  Su^ki  Motcy^  Co.,^^Ltd.,  1974.  * 

Bt    Hondt  MT  250  Service.  MantjaL  Honda  Wotor -Cot,  Ltd;,J1975. 

(i.    Honda   Motorcycle  ^nd  Power   Products   Training  Manual,  Qardena, 
CJ||fornia:. American  Honda  MotoY  Co.^  Inc.,  197$^<    ^  ^ 

D.    &7Ziy^/  r-'500  &n//ce  l\januai:  Suzuki  Motor  "Co.,  Ltd.',  I96d. 

Chilton's  New  Motorcycle  Troubleshooting  Gijide.  Radnor, vPennsylvania: 

Chilton  'Book  Cp.,  1973.  >  ^  '  ' 

»  -  ,        *  <t  •  • 

F.     Yamaha  Supplemental  Service  Manual  for  1974'MX ^Series  and  SC500A. 
Yamaha  Motor  Co.,  Ltd.,  *      /  /  '  ^. 


I 
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2-STROKE  OIL  INJECHOM  SYSTEMS 
-     UNIT  I       ■  . 

^  INFORMATION  SHEET 


I.    Advantages  of  oil  injection  system 

A.  ,Premixing  of  oil  with  fuel  is  eliminated 

#■  ,  • 

B.  Pure  oil  ts  supplied  directly  to  the  engine,  improving  lubrication  efficiency 
.  C,  ^  Amount  of  Oil  supplied  is  ki  accordance  with  engine  needs  ^ 

"p^*   Maintains  a  better  balanced  fuej-oit  noixture 

E,     Exhaust  smoke  is  reduped_ 
■  F.    Carbon  accumulation  is  decreased        -    ^  „  . 

G.    Engine,  wear  is  decreased  , 
,  H.    Economizes  •fuel  consumption  , 

I 

'II.    Components  of  2  stroke  oil  injection' system  (Transparency  1} 

'  A.  'Oil  tank  -    .  • .        '  ^      .  ' 

B.    In^et  oil  line  .  ■  . 

\  '         '    '   '  ' 

Ci    Oil  punnp  ^  '     \  ■ 

D.  ^Out-let  oil  line  '    '  >  > 

E.  ^  Check  valve  '  ^ 

F.  Control  cable. 

i 

III.    Designs  of  oil,  injection  systems  (Transparencies  2,  3,  4,  and' &) 
t        A.    Oil  injected  infb  intake  fuel-air  mixture  * 

*  1.  Lubrication^accomplished  m  same  manner  as  qremix  '  ^ 
'    2.*      Oil  fis 'metered  according  to  engine  speed  and  toad  /-^ 

Example:'      .Yamaha  "Autolube"  and  Kawasaki  "Su«flube" 


1 


'  INFORMATION  SH 

•  *» 

B.  Oil  pumped  directly  into  crankshaft  bearings  , 

1.  Oil  passes  through  crankshaftjp  lu^icatesjccfnnectipg  rod  needle 
bearings 

2.  ^      Excess-oil  which  is  thrown  off  by  centrifugal \force  is, mixed  with 

fuel-aijr  mixture  in  crankpsg^and  drawn  into  combustion  chamber  ' 

Example:        Early  model  Suzuki  "Rosi-Fcji^^]^;  and  Xawasaki 
•  .  "Injectolube" 

C.  Crankcase  injection  system      ;  t  y         |  . 

^1.       Oil  pumped  to  crankshaft  bearings  and  injected^tJirectly  onto 

cylinder  walls     '  ^  ,  "  '  ^ 

 2r-    .Oil  on  cylinder  waHs- provides  excellent  lubrication-  77 

Examplg:    '     liater   model  Suzuki   *'Posi-Force"*  and  "CCl" 
>^  system 

D.  'Recycle  injection  system  ^  •  '  -  -  ,         .  . 

1.  Excess  oil 'from  crankshaft  bearings  not  n\4xed  with  fuel-air  , 
mix^re  *  -  ' 

2.  One       valves  in  bottom  of  cr3nkcase  connected  to  transfer  ports 

3.  Oil   is  drawn   into  combustipn  ^amj^er  In  igmall."  amounts, 
eliminating  periods  of  excess  smoK^  during  acceleration 


Example:        Suzuki  recycle  injection  system 
Osl  injection  pumps  (Transparencies  6  and'  7) 

A.  Pumps  are  the  heart  of  an  injection  system 

B.  Pu^ps  have  comm6h  operating  principle 

1.       Takes  in  oil 

'         2.     ^  Traps  oij  .     ,     '  /  '  • 

3,,      Pressurizes  oil 
<^  ' 
4.       Discharges  chI  to  lubritate  engine  ^ 


INFORMATION  SHEET 

C,     Pumps  are  ^of  various  designs 

1.  Single  plunger 

2.  Dual  plunger 

Purposes  of  check* valves      *  ^ 

A.    Maintain  constant  oil  pressure 

B     Seal  lines  to  prevent  air  from  entering  system 


I  'f 
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0     .  COMPONENTS  OF  OIL  rNJ^TlON  SYSTEM  . 


M  "  11-1  ^ 


OJL  INJECTED  INTO  FUEL  -  AIR  MIXTURE 


OUTLET  OIL 
LINE 


CARBURETOR 


CHECK  VALVE 
NOZZLE 


OIL  PUMP 
PINION 


OIL  PUMP 


CRArv^KSHAFT 


PRIMARY  PINION 
OIL  PUMP  GEAR 


ERIC 


514 


TM-2 


M  -  13-( 


OIL  PUMPED  DIRECTLY 
TO  CRANKSHAFT  BEARINGS 


ERIC 


515 


TAA  -  3 


M  -  15- 


CRANKCASE  INJECTION  SYSTEM 


-  \ 


THROTTL€  GRIP 


OUJLET  tm:  LINE 


INLET  OIL  LINE 


a 

4.  ■ 


ERIC 


546 


TAA  -  4 


^ 


RECYCLE  INJEaiON  SYSTEM 


I 


J 


V 


V 

547 


4 


J 


SINGLE  PLUNGER  INJECTION  F*bMP 


PLUNGER-i 
'  PLUNGIR  GUIDE-i 


rPLUMG 


/CONTROL  LEVER-J 


nlNTiapi  PORT^j^. 

-^DfSCHARGE'PORT 


DIFFER! 

•piu 

'  JHOU 


\ 


>' 
548 


•r-DIFFeRENJlAL 
PLtlNG-^R 


5ir9 
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M  -  21-1 


DUAL  PLtjks^R  INJECTION  PUMP 


CHECK  VALVE 


•CAM  DRIVE  GEAR 


^;  CAM^AR 


PLUNGER 


CONTROL  ROD 


CONTROL  LEVER 


TM  -  7 


2Sj^0KE  OIL  INJECTION  SYSTEMS 
,  •    -  UNIT  I  ^. 


JOB -SHEET  -1-CWECK  AND  ADJUST  THE"  INJECTION 


PUMP  CONTROL  CABLE 


M  -  '23- 1 


■  1 


'       r    Tocyls  dnf--f  matferiafs         .     ■  . 

Molo^rl^rjH  i'qui))[)e(j  ^vith  oi!  injection  syste^n 
'  B      S^tt  of  Sf^dli  open  eitul  rTj^^trTc  \vrenchQS 
,C      Hd'icl  tool  dss^^ftnient     .       v_       *  ~ 


F      Sj^^  iV  gidsses 


'-ifrOTt    roHo  V  t\if'  sppciiic  s«^)ce  mdnud'i,  proceckjt^'s  for  VQ<ir  vehicle  fViake  ) 

*  *  (■"  '  * 

.As    LrJtjs^T^  01^  f)Lrfiif)  cds^?  cov^r  ^screws,  listny  imf)a^:i  driver 


B      R^Muj./.^  r;,i.  [>.jfn[^  c*%ise  coyer  screws  usint]  screwclr^ver ,  kft  off  cdse  (^ver  ^j^ 


/'C      ^1'/  (lose  the  tl.rottle /fip  * 


D  L<.josf:^i  Cc1i)le  dcliustint^crew  and  locknul 
L      identify  r'u^  puni[)  alignment  nidrks 


^ 'F ;  ^  T^ijrn  the  cable  dOjNStinq  scr^ew  in  either  direction  ^unti!  the  punif)  dlignriient 
fTVirks-  are  aligned  *  W 


(NOTE   Some  })umf)s  iiave  a  (jin  instead  of  one'of  tiie  ahgntTient  marks 


t.   G      Ot)erdte^  tfie  tiuottie  grif)  several  times  to  niake  sure  the  ahgnment  marks 
.  don't  clidnr|f^  •  • 


^NOTE  if  the  m^rks  dtn/t  stay  m.ahgnment,. check  thv  cable  for  [finding 
dfid  fref^  It  up  if  *«ecessdry  )     ^  \ 


H      Rrtidh^fMi  tfie  afijusnng  screw  cHk)  iQckrlut 


Repldce  0*1  [)um[j  case  cover  and  tiqf>ten  screws  with  imf)ac4  driver 


.  t  • 


^i2-STR0K'E  Ol-L  INJECTION  SYSTEMS 
UNIT  I  •  / 


JOB  SHEET  i^?-BLEED'AN  OiL  INJECTION  SYSTEM 


M  -  25-r 


^         •  '  *  I.    Tools  and -materials  ■      '  -  4 


,A.«  Motorcycle  equipped  .with  oil  injection  system 

'        :        /     •  /  -  *      -  ,  ■ 

s  B-     Set  of  small  metric  wrencbes  •  „ 

<    G.     Impact  driver 
^  .  ^  »  *• 

^      *  D-    Kand  tool  assortment  ^  '      .       '  .  .         '  ' 

•  •    •  ,  1 

.  "        E.    'Appropriate  serV'fce  manual  -  *  '       '  ■ 

r  —    ' .  ■  ■ 

F  '  Appropriate  '  "  ^;  '  ' 

^     .  G     S'afety»  'glasses  .     ,        '  ' 

Ml.    Procedure       .         7.     '  \        .  ^ 

\  ,  ' 

-  •  '  *  N         :  . 

-^vj^  (NOTE,^^  Some-. pumpsr  are  equipped  with  a;,specia*  bleeder^screw.  while  on  "other 
^-   systems  the  banjo'  Ijne  .connections  (nust  be  ftosened  tq.expell  the  air.) 

.     ,  -  'A     Bemove  ihe  f)un^p  co\;er  using  the  impact  driver,  if  necessary  . 

.oQjfit ,  hne-jtj^io'bseUing 
tipn  on  THe""[^Ur?Tp:^^ 


BT'^'^'Bte^d^te  jCMl.-uiifit,hne^^;li^' loosening  the  bleeder  screw  or  the  inlet  line 
\. "  atlits  connection 


*  C     AJiow  ihG  Oil  to  flow  out  of  the  bleeder  hole  or  th^ne  until  all  air  j^ubbles  . 

'  '     •  .(NOTE   On  some  motc^l-cycles  with  bleeder  screws  ft  may  de  necessary  to 

*      '      •     •     ho]d  the' pump  open  by  hand  and  turh  the  p^ftip  plungejpjfjy  cranking  the 


"D  RetiqKten  b'l^Qder  screw  or  line  connection  '  ; 

E  Bl^ed  the  outlet  Imes  by  looseningVhe  connecti.oR^  at  the-  engin^  ^  , 

r    '.  \\  "-^ 

F  Crank 'enqine  *anc?  run  for  a  short,  period  of'' tinRe  until  all  air  is -expelled  * 

^  (NOTE    Run*  engine,  at  low  P^^PiVt.  only^  ^ 

G  Rsetighten  all  line  conr>ectrans  and  refill  oJI  tank,  if  necessary.^ 

H.  Reinstall  ail  pump'' case  coVec  and  tighten  screws-wrth  impact  driver 


0 
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2-STROKE  OIL  INJECTION  SYSTEMS 
'         '    '   ■   UNIT  I 


TEST 

r.  * 


Select  the 'advantages  of  an  oH  mjecfTon  system  .by  placing  an  "X"  in -th^ 
appropriate  blanks.  '       '  ,  •  *  ■»  - 

^  /  -        *  •  ' 
 ^a.  Exhaust  sn^^e  is  greatly  increased 

_^  ^b,  Economizes  fuel  consumption  • 

 c^  Higher- top  speed  ,  ^  . 

?^rigine  wear  is  decreased 
 e.  Carbon  accumula|rbn  is  decreased  ,  v  ^  * 

f?  Exhaust  smoke  is-  reduced       ^  -  '    '  " 


g.  Premtxing  of  'oil  W4th  fuel  is  required 

h.  Maintaijis  a  better  balanced  fuel-oti  mixture 

i.  Increases  sp^rk  plug  lif^,.J-^ 


J. .  i^5^mount  of  oil  suppMed  "Ts  in  accordance  with  engine  need? 
k.  Easier  starting         *  A       ^  * 

1.    Pure  oil  is«5upplifed  dir^tff  to '  the  *  engine,  impfoj/ing  fubritJatioc 
efficiency        •  -  .  .      ^     '  I 

^m.  Premixing  of  oil  'Wtth  fyel  is  eliminated  *  • 

.  ^       .  ■    ■  •  ■ 


/ 
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>   4.       Discuss  ofl .  injectrpn  pumps!* 


List  the  purposes  of  check  valves. 


J 


a. 
b. 


Demonstrate  the  ability  to: 

a.     Check  and  adj\st  the  rnjection  -pump  control  oable. 


b.     Bleed  an  oil  inje^ion  system. 
(NOTE:  If  these  activities  have  not  beeh  accomplished  prior  to  the  test,  ask 


;  iTour  iijjstructor  when  they  should  be  completed.) 
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2-STROKE  OIL  INJECTION  SYSTEMS 
UNIT  I  ^ 


3. 


ANSWERS  TO  TEST 

b,  d,  e,  f,  h,  j,  I,  m 
y     Oil  tank 

« 

b.  Inlet  dH'  line  ^  / 

c.  ^Oil  pump 

d.  Outlet  oil  fine 

e.  Check  valve  ^    .  * 

f.  ^  Control  cable 
Discussion  should  include: 
a.     Oil  injicted  into  intake  fuel-air  mixture  . 

1)  Lubrication  accomplished  in,  same  manner  premix 

2)  Oil  is  metered  ^according  to  engine  speed  and  lo|id 


1 ' 


V,  '  Oil|  pumped  directly  intd  crankshaft  bearings 

If/  ' 

1)  OiT  passes  through -^crankshaft  to  lubricate  connecting  rod  needle 

'    bearings  , 

2)  Excess  oil  which  is  thrown  off  by  centrifugal  force  is  mixed  with 
'    "      fuel-air  mixture  in  cramkcase  ^nd  drawn  into  combustion  chamber 


Cr^nkcase  injection  system 

T)  ^    Oil  purpped  to  crankshaft  bearings  and  injected  directly  onto 
.  •  *cylind^^alls  .  ♦  .  ^ 

5)       Oil  on  cylinder  walls  provides  excellent  lubrication 

*  ■ 

Recycle  injection  ^ystem 


d. 


1)  Exc'e^s  oil  from  qrankshaft  bearings  are  mixed  with  fufel-air 
mixture 

2)  One  way  valves  in  bottom  of  crankcase  connected  to'transfer  ports 

3)  Oil   IS  drawn   into  combuJ^ion   chamber   in   small  amounts, 
eliminating  periods  of  excess  smoke  dtiring  acceleration 
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Discussion  should  inpfude:  ♦ 

a.  Pumps  are  the  heart  of  an  injection  systeiln 

b.  Pumps  havfe  common  operating  principle 

'ij       Yakes  in  oil 

2)  Traps  oil, 

3)  Pressurizes  oil 

4)  #    Discharges- oiJ^o  lubricate  engine 

c.  Pumps  are  of  various  designs 

})       Single  ^unger      .  ^  • 

2)     ^  Dual  plunger  .  ^ 

a.  Maintain  constant  oil  pressure 

b.  Seal  tines  to  prevent^arr"  from  entering  system 
Performance  skills  evaluated  to  the  satisfaction  of  the  instructorj- 
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OVERHEAD  CAMSHAFTS 

•  ,  UNIT-  I 


UNIT  OBJECTIVE 


After  completion  of  this  unit,  the  student  should  be  able  to  define  the  terms  associated 
with  overhead  camshafts  and  identify'the  mafor  components  of  this  system.  Tha  student 
should  also  be  able  to  discuss  its  operation  and  demonstrate  the  ability  to  remove,  in s'if)ect, 
and  install  an  overhead  camshaft  and  adjust  the  tensioning  device.  This  knowledge  will 
be  evidenced  through  demonstration  and  by  scoring  eighty-five  percent  on  the  unit  test. 


T  SPECiilC  OBJECTIVES  , 

After  completion  of  this  Unit,  the  student  should  be  able  to; 

.  "     ^  ■      .     ■  ^   \  ■ 

1.  Define  terms  associated  with  over^iead  camshafts. 

2.  Identify  the  major  components  of  the  overhead  camshaft  system. 
,  3.       Select  the  types  of  overhead  camshaft  drives, 

4.  Identify  the  types  of  tensioners.  ^ 

5.  Discuss  the  operation  of  the  overhead  camshaft  system. 
€.       Demonstrate  the  aliility  to,; 

a.     "F^i^move,  inspect,  and  reinstaH  an  overhea<d"c5mshaft.^^ 
,       b.     Adjust  a  tensioning  'device.  '    .    ,  "  » 
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0 VE R HEAD  -CAMSHAf^ 
ONIT  I 


SUGGESTED  ACTIVITIES 
•  •  •  * 

I.  Instructor:  \     *  .  » 

A.  Provide  student  with  objective  sheet.  '  ^ 

B.  Provide  student  with,  information  sheet.  .  ' 

C.  Make  transparencies.  ^  e  \ 

D.  Discuss^  unit  and  specific  obj^tives. 

E.  Discuss  information  sheet.      ^  .  "  ' 

F.  Demonstrate  apd  discuss  the  procedures  outlined  in  the  job  sheets. 

'  G.  Obtain  damaged  parts  for  denrionstratibn. 

H.    Give  test.  *    -  ^ 

*  ft 

II.  Student:  *  ' 

A.  '  Read  objective  sheet.    K  \  ^ 

B.  Study  information  sheet." 

C.  Complete  job  sheefs.    ■    ^  -7 

D.  Complete  activities  assigned  by  instructof. 


*  E.    Take  test.  ^  ^ 


\ 


INSTRUCTIONAL  MATEfilALS 


I,    Included  in  this  unit: 

A.  Objective  sKeet 

B.  -  Information  sheet 

C.  Transpa|;ency  mast^    ,  * 

1.      TM  1 -Overhead  Caryhaft  Components 
i  • 
^  2.       TM  2-Drive  Types  ; 

*      ,     .  •       <  ^% 

3.       TM  S-rJertsioning  Devices 

)  •  ■. 


p.    Jqb  sheets  .  • 

^  .       j^.       Job  Sheet  #V-Rennove,  Inspect,  and  Install  an  Overhead  Camshaft. 
2.       Job  Sheet  #2"Adjust  a  Tensioning  Device   ^       ,  ' 

E.  Test  *    •    .  ' 

F.  '  Answers  fo*  test  .  - 
Refenences:                      '              "         ^  ^  : 

a!    Chilton 's^  Honda   Singles^  Repair   and    Tune-Up   Gw/cye.  -  Philadelphia, 
Pennsylvania:  Chilton  Book  Co.,  .19*3.  .  i 

8.  ^H'onda  GL1000  S&rvice  l\/lanuaL  Gardena, '  California:  Annerican  Honda 
Mctdr  ,Co.,  1976.  '  * 

C.  Motorcycle  Service  Manual. yo\.  2.  3rd  ed.  Kansas  jCity,  Mfssouri:  Technical/ 
.Publications  Division/lntertec 'Publishing  Corp.,  1972.  #  .  / 

D.  Chilton.'s  Motorcycle  Repair  Manual.  Radnor,  Pennsylvania:  Chilton  Book 
^  Co.,.  1974. 
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OVERHEAD  CAMSHAFT 
UNIT  r 


INFORMATION  SHEET  . 


I.  Terms  and  definitions  .    .  i  * 

A.  Overhead  camshaft  ^OHC)-Valve  arrangement  Where  triC^  canpshaft  is 
mounted  in  the  log  of  the  cylinder  head  *or  "overhead" 

B.  ^  Tensiorter-Devtce  designee!,  to  eliminate  excessive  slack  in  the  camshaft  drive 

mechanism       -  * 

'        '   M  '  ^  / 

II.  Major  components  of  the  overhead  camshajt  systenn  (Transparency  1) 


0. 


A.  Camshaft 

B.  ^  Camshaft  sprocket  - 

C.  Camshaft  drive  cham 

D.  Valves'  ' 
"   E.  Cr'ai^haft  sprocket  '        ,      -  ^ 

F.  Rocker  It-ms  "  \  •     ^     .     ■  ^ 

J^  '     ■     .  i  ' 

G,  Tensioner  i  ^       >       '  *>  , 

(WO'PE:  Components  listed^are  for  chain  type  drive,  which  is  the  most  common 
type  used.)  ,  '  _  - 

III.  Types  of  overhead  camshaft  drives  (Transparency  2) 
*  ,     •  ^        .  '  f 

,    .     «  A.    Cham  ^  '  '  ^  ^  . 

B.    Gear  .  ;  ^       .  " 

'  Belt      '  '      '  . 

IV.  ^  Types  of  tens/t)ners  (Transparency  3h 
^      A.  Manual 

(NOTE'^he  camshaft  drive  tension  is  adjustecl  by  a  technician  and  frequent 
^  .  ,  *  -        V   ^  adjustment  is  required.)  .     ^  • 

,       '  B.     Automatic  ^  ^  *  '^^  ..i 

(NOTE:  The  camshaft  drive  tension  is  adjusted  by  a  pretoaded  spring 
^   .       *        "    .    '     ,  pressure  performed  by  a  technician.  This  type  of  adjustment  is  required 

• less  frequently  than  the  adjustment  on  manual? types') 


» 
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,    '      ^   ^      .  ,  INFQRMATION  SHEET  .  • 

V.    operation  of  the  overhead  camshaft  system  ^  ^ 

^       A.    Cai^shaft  mounted  in  cyl'mder  head  above  valves      .         9  <  % 

'  ,  '  e.     Ro(^<eT  arms  operate  in  ccjJitact  with  c^mshaff 

I      f  I    L,     -  '  EhiYiii?bte^  need  for  lifters  and  push* rods  ^  -  ~  '1 

-      *      ^  ^      *  _ 

♦   ^  2,       Permits  economical  manufacture  of '  a  more  efficient  combustion 

#    *  ^   \     »     chamber  design  *    ,     ,   '  r 

^  **       -      *  '  3.  .  .  .Permits  Jitgher  potential  engine  ^^PM  ^,  ,  ' 

'    C.   '  Drive  mechanisjri  connects  crankshaft  to  carnshaft 

^  •  t'  ■ 


> 


7  -  *       ,  ' 


■A 


•    •  r        \-     ■    • .      ■  •  :  •  ....  . 
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OVERHEAD  CAMSHAFT  COMPONENTS 


TENSIQNINQ  DEVICES 


Manual 


rtNSfONER 


TENSIONER- 
il  ADJUSTING  BOLT 


lONER 


TENSIONER  SPRING  ^ 
"TENSIONER  SET  BAR 


Automatic 


TENSIONER  SBTlrOCK  NUT  ^ 
TENSIONER  $€T  BOLT-  ^ 
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OVERHEAD"'  GAMSHAWS 


JOB  SHEET^I  ' RE(\4i^VE,  INSPECT,  A>?b  INSTALL  AM  CWERHE^D  CAMSHAFT 


.  r  '  Tools  abd  material?  »  ' 


-  .  ^  Merrier,  socket  "Set-  -  - 

B.  Metwc  end  wrenoh  set  \   ^ ^ 

C  ScrevC'dnver  assortment  '     •  ^  .  '  '  ^ 

D. \  .0-1"jnside  micrometer     /  ' 

E  0-1"  telescopmg  gauge       .    ^  *  •   ^  * 

F  12"  length  of  nnechanics* wifef        *         ^|[  ^  ' 

G  V\ppropriater  service  -m^anuaf    1        .        '      .  '  ^ 

H  i-^,pda  dBl^(vhaotorcycle  '  '  ,  . 

'  !  Impact  driver 

^      'J.^     Safety  glasses 

*  ,       -  ^  *  *' 

,  11     Procedure  .    ,  ^  • 

(^^!OTE'  The  following  pj^jpture  15  for  a  Honda  lOOcc  single  , cinder  engine,* 
Consult  appropriate  service '.manual  for  other  makes.) 

A     Remove  alternator  side  covfer      .  '  .  . 

B*    Remove  cylinder  he^ad  3ide*  cover  •  ' 

•C     Remove"  breaker  plate  and  advance  mechanism    ^       *  \ 

-  D     Rotate  engine  so  that  cam^aft  timing  marks  line  up        .  . 

E.  -  Rem^e  bolts  securing  camsj^aft  sprocket  -       ^  '  ' 

F.  Attach  l5^  length  of  m.bchan^ics  wire  to  cfmshaft,  dftve  chain 

n  ^       (NOTE.  If  the  chain  falls  into  the  crankcase,  the' wire  will  help  you  pufl 

it  back  up  with  ||minimum  of  trouble.)    ^  .  .  , 

G     Remove  caiftshaft  sprocket  •  %  ' 
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'  .•     ;                  •        '  JOB  SH€ET  #1 

.         *  *     #  ' 

.  %  ■    '   •  "  ^  • 

«».                 H.    Pull  carnshaft  from  cylinder  head -(Figure  1) 

CAMSHAFT 


'    FIGURE  3, 


-•  / 


J 


I 

.'  ♦ 
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•JOB/SHE^T.  #1 


K     Aleasure  cam  lobes  (figure  4) 


J' 


GAM  LOBE:AAEA^R^ING  POINTS 
FIGURE  4 


L      Remove,  rpcker/arons  . 

M     Inspect  rocker  "kxa^J^ excessive  wear  TFigure  5) 


.  ROCKER  ARM  WEA^?  POINTS  . 

'        ,   >      FIGURE  5  ' 

^i    Jln^tall  j^cker^arrhs       .  .  *  . 

0      tnstall  cannshafl    y  •  . 

(NOTE        carefuT^not  to  datriage  bearing  surfaces- m  cylinder  head.) 
P.     Rotate  camshaft  into  correct  timing  positjjpn^  -        ,      '  .  ' 

Q.""   Install  camshaft  sprocket,  and  drive  chain  '  '  '-^ 

R     Check  timing  mahk  alignment^  3rid  instaM  camsh^lft  sprocket  securing  bolts-  * 
S      Install  advance  mechartism  and  breaker. plate 
T      Adjust  ignition  ti^ming,  .      •  ' 

U'^  Install  Qylinder  heaci  side  cover   •  ^  #  '       *  * 

•  .       .V  .  .-. 

Vc    \nixa\\  alter-nator  side  cover     u  '         '  \  * 
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b,VE^HE)*0;  CAMSHAFTS 


JOB  SHEET  #2 -ADJUST. A  TENSIONING  DEVICE 


<9> 


I.    Tools  and  materialsi 


A.    Metric  end  wrench  set 
Screvvdpivej^aSsw'tment^- 


C.  Appropria 


e  service  manual 


D.    Motorcycle  with  OHC  encjine 

Safety  gfa«ses 
•Procedure 


,   A.    Adjust  manual^  tensioner  ' 

V    1..      Remove  valve  access  coverts  • 

4  .  *  .  ■ 

2.       Rotate  engine  to  TDC  on^compression  stroke 
^  .     ^3.    ---LoeseR  camshaft  dfive  tens+ooer  adiuster  locknu^-' 

4.  Loosen  adjustor  screw  to  free  tensioner  ^  * 

5.  '  Tighten  adjustor  screw  until  there  rs  p  noticeable  resistance  on* 
-  '  the  screw  ;  '    *  ^  ^ 

{.NOTE:  Rotate  screw  counter-clockwise  to  tighten  adjustment.) 

6.  Seture  locknut  while  holding  the  screw  steady 

»  '*  \7.       Install  valve* access  covers     •  ,       ^  - 

5  ^  "B.    Adjust  automatic  tensioner 

•1.  ^  ^^Rempye  alternator  rotor  cover 

2.  '  ^  Rfrngve  .V^lye  access*  covers  -  /     -  * 

'  /       .  * 
'3. J  *  Rotate' alternatoc  rotor ^lowly  in  the  normal  di/ectibn'of  rotation 
*        4'  .  ^ntrl  piston  is  TDC  00 'compression  Stroke  * 


4.  flotate  altern^tor^rotpr  against  normal  rotatiort*  1/4  turn. 

5.  'Ldosen  cannshait  drive  tensioner  locknut  a^ud^bolt 

(NDJE:  The  slack' in  thie  drive  will  be  taken  w(d  automatically 
-  by  the  tensioner  spring.)  . 


569 


18-J 


JOB  SHEET  #2 


J 


6.       Tighlen  adjuster  bolt  and  secure  lockout 
'7.     '  install  valve  access,  covers 
8..      Install  alternator  rotof  cover 


r 


*  OVERHEAD  CAMSHAFTS 
.  UNIT  I      "  . 


TEST 


Define  term?  associated  with  overhead"  camshafts, 
al  -  Overhead  camshaft  lOHC)--    .  ^  "  - 


b  TensLoner- 


Identify  the  major  comoonents  of  the  overhead  camshaft  system'. 


a. 


f.  . 
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3.     ^  Select  the  types  of  overhead  camshaft  drives  by  placing     "X"  in  the  appropriate 
blanks.  '  •  ,  '  v    ^  ' 


t 


a. 

Kydraulic 

b. 

Gear 

c. 

Direct 

J'         ;  1 

i  V 

Prmhrrartic'*- 

e. 

Belt 

'  f. 

Automatic 

g. 

Cham 

Identify  the  types  of  ,tensi9ners 

1  . 


b. 
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Discuss  the  operation  of -  the'  overhead  camshaft  system. 


} 

^X.  L 


^  ^  s 

(>{■.■  . 


Denjohstrate,  the  abili^  to:  *  • 

a.  Remove,  inspect^  and  reinstall  an, overhead  camshaft. 

b,  -Adjust  a-  tensioning  device.    .     *  ^ 

(NOTE:,  If  these  activFties  have  not  been  acpnriplished- prior  to  the  test, 
your  instructor  when  they 'Should  be  completed.) 
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OVERHEAD-  CAMSHAFTS 
UNIT  I  •  . 


ANSWERS  TCf  TEST 
'      "        ^  y   '  ^  \ 

'a.     Oveitiead;.  camshaft   fQH  O^^  Valve  *  afraagement  where- nhe  '  camshaft  is^ 
jnounted  da  the4ap*of  ,tha  cylinder  he^d  or- <^  - 

b.     Tensioner-Device*designed  to  elimmate  excessive  slack  in  the  camshaft  drive 
mechanism        '  .  '  ^ 


a.  Rocker  arms 

b.  .Valves 

c.  Camshaft  . ' 


d 
•6 


/ 


Camshaft  driv6  chain 


Crankshaft  sprocket' 

f      Camshaft  sprocket 

g.  Tensioner 

e,  g  ^ 

a      Manual  ,     ** '  - 
* 

b.  Automatic 


cli&e 


Discussion  should  incTTOe: 

a.  Camshaft  mounted  in  cylinder  head  above  valves 

1 

b.  Rocker  arrh*^  operate'  in  bontact  with  camshaft 
♦         ,  *"  ■*  ' 

^   !  1)       Eliminated  need  for  lifters  and  push  rods 

2)      ^Permits  economical , manufacture  of  a  more  Efficient  combirstion 
'    chamber  design  '     *     '  ; 

•  3)      •Permits  higher  potential  Engine  RPM  ^*  , 

c.  Driv^.  mechanism  connects  crankshaft  to  camshafjL.  ^ 
Performance  skills  evaluated  to  the.  satisfaction  of  fhe^  instructor 
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